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1. INTRODUCTION 
1.1 Genesis of the study 
The size of Indonesia's population was still limited in the 18th and 19th 
century. Population concentrations only occurred in the fertile areas of 
Central Java. But, since then the situation has changed dramatically. The 
population has increased to about 190 million people now and Indonesia's 
population is still growing fast. The growth rate has decreased only 
recently, due to a successful family planning programme. However, it will 
take another 50 years for the population to stabilise at about 290 million 
(FEER, April 19, 1990, p.54). The enormous population increase needs 
to be absorbed by the national economy. Although the overall population 
growth may have been curbed, the working-age population is still growing 
substantially, at 2.83% per annum (ibid., p.54). Indonesia faced the gigan-
tic problem of creating about 2.3 million new jobs in each year of its fifth 
five-year plan (or Repelita: REncana PEmbangunan Lima TAhun), just to 
supply work to newcomers (Repelita V 1989-1993). The sixth five-year 
plan (Repelita VI), which ends in 1998/99, predicts an increase of the 
labour-force of 12.6 million. This implies an annual growth rate of 3% 
(Booth, 1994, p.22). 
Industrial employment absorption is very modest and concentrated 
in small-scale enterprises. Large and medium-sized firms account for 13% 
of the industrial workers and for 80% of the added value, in cottage 
industries percentages are precisely the reverse (Hart, 1986, p.68). In 
1992, only 10.5% of the labour force was employed in manufacturing. For 
1998/99 Repelita VI aims at 14.3% (Booth, 1994, p.23). Large modern 
industries are located in and around a few big cities. Most are capital-
intensive and offer no or few prospects for the expansion of rural labour 
opportunities. The Indonesian Government attached only a low priority to 
the development of non-agricultural employment in the villages1. 
Particularly on the 'Outer-islands' (i.e. islands other than Java and Bali) 
there are very few industrial settlements in rural areas. 
About 80% of the manufacturing workforce live in rural areas. Half 
of them are women, of whom a large majority are 'own account workers' 
or 'unpaid family workers' (Hart, 1986, p.64). Modern industries have 
weakened the position of home industries (cf. McCawley, 1979, p.32), a 
trend which will probably continue in the near future. Concerning the 
relation between the long-term development of employment and the 
expansion of industry, Thee Kian Wie (1988) estimated that, although in 
1 
recent years there may have been a quick expansion of industrial 
employment, the sector is still very capital-intensive for Indonesian 
standards. Even if the quick industrial growth continues, only a small part 
of the labour reserve will find employment in industry in the 1990s. Since 
wages are very low2, the people who find employment in the industrial 
sector will contribute only little to further economic growth and 
prosperity. It is, therefore, probably wishful thinking to consider that 
inclusion of a large part of the Indonesian labour surplus in modern 
industry is a realistic option. 
Agriculture is by far the country's most important job provider. Of 
Indonesia's 78.8 million strong work force 48.2% are currently employed 
in the agricultural sector (Booth, 1994, p.6). Those 48.2% are directly 
employed, but the number of people dependent upon agriculture for their 
livelihoods may be significantly higher. Experts estimate this to be about 
three-quarters of Indonesia's poor (FEER, April 19, 1990, p.58). In 
contrast, agriculture accounts for only a fifth of Indonesia's GDP (Booth, 
1994, p.6). It is the segment of the economy with the slowest growth. 
Employment growth in the agricultural sector has been negative 
during the last decades. According to Hart (1986, p.62), the official 
employment figures dropped from 73.6% of the Indonesian population 
directly involved in agriculture in 1961, to 65.9% in 1971, and to 55.5% 
in 1980. As shown above this trend continued. But in spite of this trend, 
the government counted on agriculture to absorb 35% of the 11.3 million 
new workers expected in the course of its fifth five-year plan (FEER, 
April 19, 1990, p.42). The agricultural sector was expected to grow by 
only 3.6% a year during this period. Analysts said that even this modest 
target might be out of reach (ibid., p.42). Repelita VI foresees a more 
realistic annual growth of the agricultural labour force of 1 % (Booth, 
1994, p.7). 
The proportion of the population living in the rural areas remained 
virtually unchanged through most of the 1970s (about 80%, Hart, 1986, 
p.63). Therefore possibilities to create employment opportunities in 
agriculture have to be considered seriously (cf. Abey et al. 1981, p.36; 
FEER, April 19, 1990). Additional absorption of labour force in irrigated 
agriculture will hardly be possible. The greater part of the decline in 
labour opportunities stems from irrigated (wetland rice) agriculture and 
people are even now still being excluded (cf. section 2.2). The 
'agricultural involution' theory of Clifford Geertz (1963), which stated 
that the Javanese wetland rice fields were always able to absorb additional 
labour force, as long as this labour force only produced for self-provision, 
has been heavily criticised. The post-traditional village, as envisaged by 
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Geertz, exists no longer. Although it might be dangerous to generalise, it 
seems safe to extrapolate Hu'sken's conclusion to the non-Javanese areas: 
now there is an agrarian evolution with an increasing polarisation of the 
traditional peasant community, with on the one hand large commercial 
farmers and, on the other, a growing landless proletariat (Husken, 1988, 
p.30). 
Hence the focus will have to be directed at dryland agriculture . 
Adequate development of the dryland sector could contribute substantially 
to a more prosperous peasantry in Indonesia. However, dryland cultivation 
is extremely vulnerable from an ecological point of view. Cultivation 
implies a reduction in the complexity of the 'food web' and in the number 
of trophic levels to two, or at most three. It also implies an export from 
the system of (part of) the biomass, so that the quantity of dead and 
decaying organic matter decreases. There is a continuing - slow or rapid -
loss of nutrients from the system, either in the crops or as a result of the 
increased rate of organic decomposition and of leaching of nutrients 
consequent upon soil tillage. Unless nutrient loss through export is made 
good by the addition of organic or inorganic fertilisers the agro-ecosystem 
will inevitably tend to run down, the biomass will decrease and its 
productivity will fall (cf. Tivy, 1990, pp.2-3). Depletion of the soil's 
nutrients has forced many farmers to move and cultivate new soils or to 
accept, as a bad alternative, lower yields. It easily leads to over-
exploitation of the land under cultivation, which, in turn, causes further 
deterioration of the soil and, in the end, marginal productivity. 
Environmental degradation and economic productivity are closely 
inter-related. This intimate relationship necessitates care in balancing the 
demands of both these elements. Since financial means are scarce in 
Indonesia, as in all developing countries, allocating more resources to 
ecological care means, in the short run, spending less on economic 
development. With a large number of people already living near, or even 
below the poverty level, it will be difficult for the authorities to make a 
choice. 
Apart from economic and ecological aspects, sustainable 
development also comprises cultural, political and social sustainability. 
For example, certain developments are doomed to fail if they are not 
supported by cultural traditions or social customs, or if they lack political 
support. These components may even turn out to be crucial. Any 
endeavour to achieve sustainable production methods will be meaningless 
if they do not take into account deeply held cultural, social and political 
values. Well-intended development interventions may have disastrous 
effects on the social life of the targeted communities, and dissolve the 
3 
cultural glue that holds them together. This requires a detailed and 
intimate knowledge of the nature and dynamics of each of the interacting 
systems, before initiating interventions that may shift the balance between 
them. It also requires maximum participation by the peasants4 in all 
agricultural developments that government authorities wish to achieve. 
Ultimately it is the peasants who have to implement such changes. 
1.1.1 The need to focus on dryland agriculture 
Ever since national independence, the Indonesian Government has been 
emphasising wetland rice production. Bearing in mind the goal of feeding 
its population, Indonesia aims its national food policy at self-reliance 
concerning rice production on the national level, but also in each separate 
province. The emphasis was on irrigated agriculture, the suitability of the 
physical environment was considered to be of secondary importance. The 
dryland agricultural sector received less attention. In the fourth and fifth 
national five-year plans for the province of North Sumatra, for example, 
the emphasis was placed on the plantation sector and on intensification of 
the food-producing sector, i.e. wetland rice cultivation (Repelita IV 
1984/85-1988/89, pp.43-69; Repelita V 1989/90-1993/1994, p.63; 
Pemerintah Propinsi Sumatera Utara, 1983, p. 13). But, although 
Indonesian peasants generally prefer growing wetland rice, a great many 
of them are coerced to practice dryland agriculture. The area that is only 
suitable for dryland farming is many times larger than the area for 
(possible) irrigated agriculture. The latter is limited to relatively fertile 
areas, mainly located in the lowlands. As rice is the most popular food 
crop in Indonesia, the land suitable for wetland rice cultivation has 
usually already been divided among the inhabitants and cultivated for a 
long time. Wetland rice cultivation, particularly in the lowland areas, 
generally offers high yields. 
Drylands have a lower per hectare productivity than irrigated fields. They 
are more vulnerable to ecological deterioration. In most parts of Indonesia 
the areas of drylands are hilly to mountainous in morphology, although 
flat to undulating areas do also occur (p.e. Kalimantan). Usually drylands 
consist of poor soils (red yellow podsolic soils predominate, but the area 
of more fertile soils is still extensive; cf. chapter 9). One of the 
characteristics of tropical drylands is the extensive leaching. The resulting 
low level of organic material is typical for most tropical soils. Under 
warm conditions the loss of organic material is aggravated. Most of the 
organic matter breaks down quickly whenever it is moist, which ends in 
a rapid short-term release of nutrients (cf. Mc Arthur, 1971, p. 10). 
4 
But there are other potential obstacles to high productivity in 
dryland agriculture. Apart from the soils being relatively infertile, 
climatological conditions frequently form a constraint. Rainfall patterns 
are often characterised by great variations between one year and the next. 
This raises additional difficulties for the farmers who, under a regular 
precipitation pattern, might be able to adapt to low soil fertility, loose soil 
texture or high soil permeability. Under such conditions they may feel 
forced to grow crops that do not yield an optimum production, but are 
best adapted to the situation of uncertain precipitation. In addition, most 
regions in Indonesia also experience a seasonal pattern of rainfall. In 
some cases this may mean that the soil moisture levels are not sufficiently 
high in certain periods to sustain growth of certain plants. If the farmer 
community has financial means at its disposal, this problem may 
sometimes be overcome by irrigation and drainage works. 
In the past, the bio-physical conditions in the dryland areas hardly 
permitted sedentary agriculture. In Sumatra, for example, Scholz et al. 
(1983, p.80) assume the Karo to be the only Sumatran society to have 
developed a production system of (almost) permanent cultivation of 
annual dryland crops. By the application of modern cultivation 
technologies, including the use of fertilisers and land conservation 
techniques, permanent cultivation has become a realistic option to more 
regions. However, since those technologies are not yet commonly applied, 
at least in the remote (upland) areas, often dryland soils are not cultivated 
in an intensive way. In the majority of the cases there is some cultivation 
of vegetables. Sometimes people grow perennial crops, like coffee or tea, 
and in the lowland areas palm, rubber and coconut trees. The drylands 
also function as pastures. Intensively cultivated plots are found only in 
very densely populated areas. In exceptional cases outside Java, these 
plots will even be terraced. The quality of the soil is then usually 
improved by adding manure, compost and/or chemical fertilisers. Apart 
from applying manure, regulating water supplies and improving the 
cultivation technology, the farmers may raise the agricultural productivity 
of dryland fields by choosing crops which are suitable for the local bio-
physical conditions. From a 'maximum profitability' point of view, 
however, peasants seem too often to concentrate on subsistence farming, 
although growing cash crops would be much more profitable. Finding the 
right balance between annual and perennial crops is very important. The 
agricultural value of drylands can rise substantially after the introduction 
of new crop varieties or other crop species. The introduction of rubber 
trees in East Sumatra is just one example of this. If peasants would be 
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prepared to shift to other cropping patterns, dryland cultivation would 
offer considerable prospects. It could raise present agricultural incomes 
and create employment opportunities. Hay ami thinks that traditional 
upland crops have a much larger potential than rice to add value to the 
national income and product through processing. The demands for 
processed dryland products (like tempe or kecap and many kinds of 
cassave-snacks) has increased, and Indonesia is now importing these 
products (Hayami, 1993, p.l). These thoughts are confirmed by Bottema, 
when he states that... 'actual employment generated on a hectare basis by 
the production of a non-rice commodities may be significantly higher than 
post-harvest employment generated by rice, because of strong local 
forward linkage connected with local demand and trade (Bottema, 1995, 
p.212). Chapter 2 describes how perennial crop cultivation can be 
favourable for the productivity of the landholding, the stability of 
production, and for ecological sustainability. 
Possible incentives to support the shift from annual to perennial 
crops include a change in the relative position (the 'situation' of an area) 
vis-ä-vis agricultural markets., Evidently this variable is crucial. The 
accessibility of markets and access to relevant market information may be 
decisive determiners for the prices of the products and for the inputs 
purchased. Opening up an area, for example by constructing an all-
weather road, is one way of changing the 'situation'. In addition to the 
occasionally innovative attitude of the rural population, by which the 
villagers themselves induce economic growth and rural development, 
more policy attention from the national/provincial government may also 
have a distinctive influence upon an area's agricultural development 
possibilities. In the past, for example, the growth-oriented model, which 
Indonesia stood for regarding its agricultural policy to break away from 
subsistence agriculture... 'has had a great impact on the socio-economic 
conditions of farmers. Homegardens and traditional farming systems have 
been virtually neglected in development programmes, while heavy 
subsidies and technical know-how have been channelled directly to the 
modem agricultural sector through extension workers' (Thandee, 1986, 
p. 166). Although the situation has changed to the advantage of the 
dryland agriculture since 1986, when Thandee published his study, the 
stimulating government programme has proved its usefulness. Wetland 
rice cultivation profited greatly. Another example refers to the 
government's decision to grant concessions to paper factories. These also 
have a great impact on the development prospects of local farmers. 
Growing and selling trees as production input for those factories became 
a profitable agricultural activity. Although government attention is 
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stimulating and may have an important impact on the speed of rural 
development, it is certainly not the only motor of economic change. In 
recent studies the role of the entrepreneurial spirit of the local population 
itself is increasingly recognised (cf. Bottema, 1995, pp.210-7). 
1.1.2 Influencing the peasants' decision-making process 
At the local, national, regional and global level economic development is 
something generally strived for. To reach sustainable development it will 
be necessary to find a stable balance by linking bio-physical, socio-
cultural, economic, political and technological components. Today there 
is an increasing awareness that interventions can only lead to success if 
they are based on a thorough and careful analysis of the total coherence 
between processes that have caused the degradation of a certain area (cf. 
Wereld van Verschil, 1990, p. 101). The study of these components and 
how they inter-relate at government, local and individual levels is 
necessary to start increasing economic growth and solving the dilemma 
between economic development and ecological preservation. 
The way in which agriculture will be practised is, ultimately, determined 
by the decision-making process of individual peasants. The decision-
making process in which peasants aim at an optimum agricultural produc-
tion on the basis of their own situation is influenced by at least three 
categories of factors (cf. chapter 3): 
1. The first category comprises the 'bio-physical' factors, like the quality 
of the soil, precipitation rates, average temperatures, the number of sun-
hours, the distribution of precipitation, the recurrence of plagues, et cetera. 
In general, mankind only has a limited influence upon these factors. This 
certainly holds true for small peasants at the remote side of the economic 
system, because they simply lack the financial resources to make heavy 
investments to control these variables. 
2. A second category is formed by, what may be called 'contextual 
factors'. These include 'geographic-political' factors, such as accessibility 
of markets and information centres, as well as the site, situation, 
government priorities, government price policies, the availability of credit 
facilities, landownership, et cetera. In this category, too, individual 
peasants seem to have a very limited impact. 
3. The last category consists of 'decisions made within the scope of the 
peasant's family'. This category comprises all kinds of socio-cultural and 
economic factors on which individual peasants can exert their influence. 
The cultivator - as a human being - is influenced by his social and 
cultural environment, his capabilities and preferences, and in this context 
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he determines how he uses his land. He decides which crops to grow, 
what technology to use, and which soil-conserving measures to undertake. 
The peasant plays an essential part in determining the composition, the 
productivity, the stability and sustainability of his holding. If change is 
promoted to alter composition of crops, farming techniques, or to 
stimulate sustainable agriculture, it is evidently of great importance only 
to promote activities which concur with the peasant's way of thinking 
and his possibilities to cultivate certain crops. 
Peasant families, who are often balancing on the rim of the subsis-
tence level, will be the focus of this study. Their position in society and 
their relation to their social and cultural environment are very important. 
The social and cultural context may even turn out to be of critical value 
for the peasant's survival, since it provides him with a certain minimum 
of social insurance. The social position of peasants therefore exerts 
influence on the decision-making process. This also applies to their 
pattern of expenditure. Peasants are confined in their decision-making, 
because they have only very limited resources. The destination of possible 
surpluses has to be determined carefully: are they to be invested in a 
productive way, in their social environment, in order to secure themselves 
of support in case of unforeseen future events, or consumed privately. In 
addition, they will also have to consider whether they want to make short-
term investments (food, clothes et cetera) or invest in future needs 
(education, soil-conserving measures et cetera). 
Of the three categories mentioned, particularly the latter needs to 
receive attention of policy makers, aid supplying agencies or rural 
extension officers. This means that if something has to be done to raise 
agricultural production in a sustainable manner, the peasant's behaviour 
will have to be modified. His decision-making processes have to be 
influenced. Before this can take place, it will be necessary to make 
thorough studies on the present situation in dryland agriculture. 
1.2 The Toba-Batak area as a case-study 
This study tries to contribute to the existing knowledge on how dryland 
cultivation can be made more profitable in Indonesia, by conducting a 
case study in the upland areas of North Tapanuli in North Sumatra. 
Particular attention will be paid to the major bio-physical, geographic-
political, economic and socio-cultural factors that influence the local 
peasants' decision-making process. Although wetland rice cultivation will 
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not be neglected, the special focus of this study will be on dryland 
agriculture. 
Due to the scarcity of well-suited irrigable fields and to the high 
population density, the emphasis on the dryland sector is as necessary for 
North Tapanuli as it is for Indonesia as a whole. Both the options to 
intensify the agricultural production and to expand the agricultural acreage 
will be considered. Despite the fact that this study only covers a restricted 
area, it might also be relevant for other areas in Indonesia. The situation 
in dryland areas in other parts of Indonesia is comparable on many points: 
i.e. not only with respect to the relative infertility of the soil, morphology 
of the area, climate, but also to government (price-)policies, et cetera. 
North Tapanuli is a district located south and west of Lake Toba in the 
province of North Sumatra and inhabited by approximately 700,000 Toba 
Batak people. The district covers an area of about 10,000 square 
kilometres. It consists mainly of a highland plateau. Almost two-thirds of 
the area is elevated above 1,000 meters. 
According to a legend, the first Batak people settled in the area 
around the 'Pusuk Buhit', a volcano on the border of Lake Toba, where 
the island of Samosir approaches the mainland of Sumatra. Starting from 
there, the Batak people colonised the present district of North Tapanuli 
and, after 1906, also the neighbouring district of Dairi. Although the 
migration of the Toba-Batak people has never ceased, there was a 
migration boom during the past decades. The Batak-people who migrate 
are mainly young and strong. This is causing an unfavourable age 
structure of the remaining population. The most productive age groups (25 
to 34 and 35 to 49 years of age) are under-represented, compared to other 
agricultural areas in Indonesia (Van der Mijl, 1988, p. 14). The population 
lives unevenly distributed over the district: large parts of the area are 
practically empty, while others seem over-crowded. Population 
concentrations are found in the towns and in the more fertile areas in the 
valleys and on the borders of Lake Toba. The average population density 
in North Tapanuli is 75 people per square kilometre, a rather high figure 
in relation to the generally poor quality of the soil and to the high 
percentage of people dependent upon agriculture. Since large areas are 
(and can) not (be) used for agriculture, the average number of people per 
hectare of cultivated land reaches 759 (Eijkemans, 1988, p.8). 
The district is a traditional, agricultural area with both irrigated and 
dryland agriculture. The economy of North Tapanuli is mainly based on 
subsistence farming. Being a mountainous area with an inadequate infra-
structure, North Tapanuli is relatively isolated. This, added to the 
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unreliable situation that would occur if the district were to be dependent 
on other areas for its food crops, has always made self-sufficiency of food 
a necessity. North Tapanuli is poor compared with other districts in the 
province of North Sumatra. Only the Nias and Dairi districts have a lower 
GDP than North Tapanuli (Barlow, Thee Kian Wie, 1993, p.414). The 
regional income is below the provincial average. The total number of 
people dependent on agriculture is estimated to be more than 90% (Sensus 
Pertanian 1983). Per peasant-family the average area under cultivation 
measures only 0,83 hectares (Eijkemans, 1988, p. 12). There are no great 
Aceh 
: Langkat/ 
\ .' Deli Serdang 
/ "s. ^¿Simalungun/ 
Dairi 
0 1000 km. 
/· Asaban 
>"· North Tapanuli' Labunan Ваш 
Central Tapanuli ^-r' «V—А 
South Tapanuli '', 
West Sumatra 
Scale 
Map 1.1: The province of North Sumatra 
10 
differences in landownership Only 23.2% of the farmers possess more 
than one hectare of land. 5.8% possess more than two hectares. These 
larger landholdings are mostly located in the remote areas of North 
Tapanuli (van der Mijl, 1988, p.40). With an average of almost six 
members per family, a peasant family obtains an annual gross agricultural 
income of less than Rp.2,250,000 (in 1988 almost US$ 1,350, or 
approximately US$ 230 per person) (ibid., p. 17). 
Given the existing technological level of production, the agricultural area 
suitable for wetland rice cultivation in North Tapanuli can hardly be 
expanded (cf. Repelita IV, 1984, p.48). Another reason why large further 
expansions are considered to be unlikely is the current expectations of 
long-term cereal prices on world markets (Barlow, Thee Kian Wie, 1993, 
p.419). A socio-economic survey of the province of North Sumatra by 
Ginting and Daroesman shows that no expansion of irrigated agriculture 
took place in the ten years between 1970 and 1980 (1982, pp.58-59). 
Bottema records a reduction of irrigated land for the district North 
Tapanuli between 1989 and 1990 (Bottema, 1995, p. 199). Suryatna and 
Mcintosh suggest limited possibilities for irrigated agriculture in entire 
Sumatra: "The area for future expansion for irrigated land and even rain-
fed lowland rice is limited" ...but ... "In contrast to the expensive and 
time-consuming development of irrigation and drainage schemes, upland 
crop production (i.e. dryland cultivation - CE) could be started 
immediately and with little investment" (1980, p. 136). 
An increase in the agricultural production in the uplands of North Sumatra 
will therefore chiefly have to be found in dryland agriculture: by 
intensifying the use of the area which has already been taken into 
production, and/or by expanding the agricultural area. In the case of (re) 
cultivation of new areas it is advisable to concentrate on areas which are 
already degraded, such as the extensive idle grass fields, which in 
Indonesian are called alang-alang fields (cf. section 2.3.4). The ecological 
value of the already scarce tropical forests is considered to be too high. 
Moreover, Sherman (1980, pp. 119-22) shows that the Batak-people prefer 
making alang-alang land productive, rather than applying the real 'slash-
and-burn' system, in which they have to cut down forests. The North 
Tapanuli district has relatively the largest alang-alang fields in the 
province of North Sumatra. Moreover, the area is still increasing, among 
other things as a result of agricultural over-exploitation (Silalahi, S.B., 
1985, p.8). The Toba Batak people frequently burn these fields to prevent 
the growth of shrubs, to restore some of the soil's fertility and to 
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rejuvenate the grass to make it (more) suitable for cattle-raising. As 
alang-alang grass is more fire-resistant than other plants and trees, a 
vegetation develops in which the grass species is dominant5. Estimates 
on the size of the area are subject to variation, but official government 
sources mention 22.1% of the total district area. This equals an area of 
more than 200,000 hectares (Kabupaten Tapanuli Utara, 1980, pp.38-40). 
1.3 Problem statement and research topics 
Increased exploitation of the dryland areas may contribute to an increased 
labour absorption and a higher output of the agricultural sector in 
Indonesia. A substantial contribution may be expected from intensifying 
the production, including the shift to other cropping patterns (cultivating 
perennial crops instead of annual crops). Moreover, several studies have 
already indicated the need for re-evaluating the alang-alang grass fields 
and their possible agricultural use (cf. Dove and Martopo, 1987; Sherman, 
1982; BIOTROP, 1980). By studying the agriculture of the Toba-Batak 
people, it should be possible to gain some more insight in how to set 
about agricultural changes. 
The Indonesian Government will have to attach greater importance 
to the use of drylands other than in the plantation sector. Fairly recently 
it acknowledged this importance when dealing with transmigration policy: 
the government showed great interest for the possible re-use of alang-
alang fields (cf. Kumolo, 1987, Potter, 1987). The fifth five-year plan for 
Indonesia, which ended in 1994, planned to re-cultivate not less than 4.9 
million hectares of 'critical agricultural land' mainly consisting of steeply 
sloping lands and alang-alang fields (Repelita V, buku I, p.454)6. This 
study aims at adding to the existing knowledge regarding the re-valuation 
of alang-alang fields, particularly in the Batak-area. From the socio-
economic or ecological perspective a discussion of the role of agriculture 
on alang-alang grass fields has not yet taken place (Sherman, 1987, 
p. 108). 
The intensification of production and expansion of arable land are often 
considered to be mainly technical processes. Land evaluation studies, such 
as those promoted by the FAO, only partially recognise that social, 
economic, political and cultural factors may be of equal importance. A 
physical, scientific vision is still generally advocated (cf. Dietz, 1989, 
p. 14). This study departs from the idea that a realistic optimum agricul-
tural production, on the basis of local societal conditions, is not equivalent 
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to a maximum production, from an agricultural technological point of 
view. Peasants deviate from such a maximum production, and it is 
important to know for what reasons farmers choose to use soil types and 
crop mixes that are less than optimal in terms of food value (ibid. p. 15). 
It is therefore necessary to gather knowledge about a host of social, 
cultural and economic factors that influence land use. 
As the drylands are extremely susceptible to ecological degradation, 
special care should be given to environmental preservation. Although 
short-term considerations - with the focus on economic gains - are of 
great importance in the peasant's decision-making process on his farming 
pattern, he cannot deny the necessity of taking long-term aspects into 
consideration. Factors which have a negative effect on agricultural 
production in the short run (wrong fertilisation, irresponsible use of 
pesticides, unsuitable crop-choices, lack of anti-erosion measures, et 
cetera) also have disastrous effects in the long run. The soil will 
deteriorate rapidly and become completely exhausted after a while. Under 
the prevailing conditions cultivation methods should be directed towards 
sustainability. Only in this way can a structural improvement in the local 
living conditions be realised. With this objective in mind, it would seem 
to be highly relevant to identify which factors determine the present 
agricultural situation. The outcome is likely to show why the actual 
production is not intensified and why local peasants seldom decide to take 
un(der)-used lands into cultivation. And only once this is understood will 
it be possible to undertake structural measures to improve the peasants' 
income. 
On the basis of these considerations, this study puts the following 
question central: 
Although the peasants of the Toba-Batak area are classified 
as relatively poor and they obtain the bulk of their income 
out of agriculture, they do not, physically and economically, 
cultivate their arable land optimally. In addition, large fields 
in the area are hardly used for agricultural purposes or even 
not cultivated at all. What are the reasons for not making 
optimal use of the land and, more important, what needs to 
be done to change the peasants' decisions in order to 
overcome production constraints? 
With the aim of finding an answer to this question, this study will focus 
on the next research questions: 
What do the area's present types of farming look like and how are 
they distributed? 
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What are the land qualities and crop suitabilities? 
What is the situation with regard to the actual land ownership and 
agricultural infrastructure? 
What are the possibilities for the local population to raise their 
agricultural productivity on already cultivated plots in a structural 
and sustainable manner, using the available production resources 
and technologies? 
Is there still any potential to expand the agricultural area? 
Which factors influence the decision-making process of the Batak 
peasants and is it possible to exert some influence on this process? 
1.4 Methodology used 
In order to gain an insight in the possibilities to raise the agricultural 
production in a structural way - i.e. no short-term or incidental production 
rises -, the first thing that must be done is to calculate the area's 
agricultural production potential on the basis of a suitability 
classification7. With this goal in mind the next thing will be to study the 
performance potential of the different crops currently cultivated. The next 
step is comparing the actual performance with the potential performance. 
Finally, there is the identification of explanations for the obvious 
discrepancies between the actual and the potential situation. 
1. Assessment of the agricultural production potential. To make 
agricultural land use economically viable, it is important to cultivate it 
efficiently. As the quality of the land is not the same everywhere and 
different crops require different land qualities, the optimum land use has 
to be achieved by comparing various options. To enable such comparison 
a crop suitability classification was drawn up for the research area: on the 
basis of relevant land characteristics and land qualities, classified per so-
called Land Mapping Unit8, qualifications are attached to each of the 
crops cultivated currently. In this way the suitability of each of the crops 
in question in the research area is represented (cf. section 5.3). 
Simultaneously, it indicates which crops may be grown in an 
economically profitable and ecologically sound way in the respective 
Land Mapping Units. If it turns out that no physical constraints for a crop 
can be identified in a certain Land Mapping Unit, but that this crop is 
nevertheless not, or only marginally, cultivated in that Land Mapping 
Unit, this would mean that growing this crop has developmental prospects 
from a purely agricultural point of view. 
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To implement the suitability classification, it was necessary to gather the 
most relevant agro-climatological data. They were obtained from 
secondary sources. Partly this also holds trae for the physical data. A 
great number of soil analyses, which were analysed in another context, 
were used for this study, after taking sample checks. Slope angles have 
been collected from government publications. In addition to these data, 18 
soil samples were taken at random in the research area (i.e. not just from 
research locations, cf. appendix 1). Extensive field checks were carried 
out on the boundaries of the Land Mapping Units (which were determined 
by the use of secondary sources only). 
2. Assessment of the actual agricultural practice. To describe the actual 
land use, the division in Land Mapping Units was also used. The Land 
Mapping Units served as a basis for determining the samples needed for 
the inventory of the actual agricultural activities. Structured interviews 
were conducted with 500 people living in 21 different hamlets9. 
The land uses distinguished have been classified and grouped in so-
called farming types10. The criteria used in this study to determine 
farming types are the sizes of the agricultural areas covered with wetland 
rice, annual and perennial crops, and of the average holding. The point of 
departure for the formulation of farming types is that they have to provide 
a satisfactory description of the land uses practised by the peasants in the 
area under research. It is quite possible to find that two or even more 
farming types exist in one Land Mapping Unit or that the fanning types 
in two different Land Mapping Units are equal. 
An overview of the whole range of farming types in the region 
shows that farming types may have various elements in common. These 
mainly refer to the social and economic situation, production methods, the 
level of technological development and so forth. 
A hierarchical system of description is used to avoid unnecessary 
repetition of recurrent elements when describing the fanning types. First 
comes a description of the elements which occur within each of the 
farming types followed by a description of elements that only occur 
within certain groups of farming types. The description of the remaining 
elements, specific for only one farming type are given at the end. Of 
course, this itemisation could be continued until the individual agricultural 
activities are described. However, this would not be useful in the 
framework of this research. 
Apart from field checks in four sub-districts not directly covered by this 
research, there were also long talks with government officials, local 
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population, et cetera, to ascertain whether the data gathered in the areas 
directly covered by the research, was comparable. This turned out to be 
the case. 
3. Comparison of the actual and potential agricultural situation. To 
facilitate comparison between the actual and the potential agricultural 
activities per Land Mapping Unit, the farming types were transformed 
into 'average holdings'. These average holdings were designed for each 
of the three main categories (cf. table 6.3) and nine sub-categories of 
fanning types (cf. appendix 5). Subsequently, it was determined how 
often these respective 'average holdings' occur in each of the Land 
Mapping Units distinguished (the size of the area covered by each of the 
farming types - cf. tables 6.4 and 6.5; appendix 6). This enabled 
calculating how much of the cultivated area in each of the Land Mapping 
Units is covered with certain crops. 
With the ultimate aim of estimating the degree of under-utilisation 
of the agricultural land, the actual agricultural activities - classified per 
farming type - have been compared with the suitability classifications. In 
other words: the actual production was compared with the potential 
physical production, which was determined with the use of FAO-criteria 
for land evaluation. Obvious discrepancies between actual and maximum 
use can then be attributed to the impact of other than physical factors, 
such as socio-cultural, economic, geographic and/or political factors. In 
studying the possibilities of raising the agricultural productivity it is very 
necessary to take these factors into consideration, "...thesocio-cultural 
study of people's perception of soils and their reasons for not using 
particular soils or for particular soil treatment methods is another 
prerequisite for understanding the gap between potential and actual use 
and yields" (Dietz, 1989, p. 15). 
Another possibility could be that the discrepancy between the actual and 
the potential agricultural situation is caused by physical factors that have 
not been dealt with when determining the potential agricultural activities. 
However, this possibility was checked by executing a land use evaluation 
study, in which a large quantity of relevant factors have been studied (cf. 
annexes 1 and 2). In addition, the discrepancies may ensue from the 
inaccuracy of secondary data on the basis of which the potential 
agricultural activities have been calculated. Since the secondary data used 
have been checked, this possibility is considered to be virtually non-
existent. 
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4. Possible explanations for discrepancies. If this process of comparison 
shows relevant discrepancies, there should be an effort made to explain 
the reasons. Raising agricultural incomes and enhancing the sustainability 
of production does not only refer to utilising and maintaining the physical 
possibilities in an optimum way. Both also have socio-cultural and a 
political-economic aspects. An effort was made to gain insights in these 
socio-cultural and political-economic factors in the Toba Batak society via 
literature research on the one hand and gathering and analysing primary 
data on the other. 
Via a study of literature it was first determined what the important 
factors in the process of decision-making by the local peasants are, both 
with respect to the present land use and to possible expansion of the 
agricultural area. Additional primary data concerning decision-making 
with regard to land use and the mechanism of social security were 
gathered via a great number of in-depth interviews, checks and 
crosschecks. This simultaneously gave an insight in the perception that the 
Toba Batak have of 'profitable agriculture', in the economic and physical 
infrastructure and in the political attention for the peasants and their 
families: 
1. By means of unstructured interviews with representatives of the local 
government (at village, (sub-)district and provincial level), and with 
officials of agricultural, veterinary, forestry and extension agencies, an 
effort was made to draw a picture of various external circumstances that 
bring some influence to bear on the functioning of the agricultural 
holdings (availability of the required inputs, market for the output, 
extension programmes, existence of assistance programmes, co-operatives, 
et cetera). 
2. Representatives of large estates/factories that have a certain influence 
on the production in the villages in their area (e.g. plantations, or a 
regional paper and pulp factory which purchases wood from the peasants), 
'opinion-leaders', representatives of churches, representatives of local co-
operatives and elderly people in the villages, who do have high positions 
in the adat (customary law system) provided information on 
considerations that are of vital importance in the decision-making process 
for certain kind of crops, or on the use of communal lands in the village 
(whether lands had to be reserved for cattle-grazing, or whether fellow 
villagers were allowed to use them for agriculture). In addition, these 
interviews shed some light on the social and cultural structure of the 
village community, on social assurances that may be expected, but also 
on the obligations people have towards the community, and the 
functioning of distribution mechanisms. 
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3. Finally there were in-depth interviews with peasants and the members 
of their family. In this way it was possible to study the holdings more 
intensively and to acquire information about the family situation. 
Considerations of individual peasants concerning investments and crop 
choices were also discussed. In this way, information was also gathered 
about the peasants' perception concerning intensification of their 
production or expansion of their area. 
Using this methodology not only enabled obtaining a good impression of 
the agricultural infrastructure (markets, co-operatives, extension agencies 
et cetera), of the problems in agriculture and daily life, complete with the 
social and cultural institutions, but also gathering more information on the 
peasants' 'ideal' production possible under the present circumstances. 
1.5 Structure of the book 
Chapter 2 gives a general overview of the prevalent agricultural systems 
in Indonesia. Since agriculture is still the major source of income for the 
majority of the Indonesian population and poverty wide-spread, the 
country should strive for a structural improvement in the overall 
production. It is explored, on a nation-wide scale, which systems possess 
most development prospects, both regarding the economic and ecological 
aspects. In contrast with the wetland rice cultivation it seems the dryland 
sector would be able to provide relief. Productivity can be raised and 
additional labour can be employed. However, the present dryland 
production in Indonesia is ecologically vulnerable. Intensive cultivation 
rapidly leads to over-exploitation which, in turn, results in severe 
deterioration of the physical environment and ultimately in exhaustion of 
the soils. Obviously a potential conflict lingers between optimalisation of 
the productivity and ecological stability. 
If changes in agricultural production patterns are aimed for these ul-
timately have to be implemented by the individual peasants. Factors that 
influence the peasants' decision-making process are therefore the subject 
of study in chapter 3. These factors are divided into three categories: the 
bio-physical environment, 'contextual constraints', and decisions that can 
be taken within the scope of the peasant and his family. The peasants 
have little or no influence on the first two categories. Generally the idea 
is supported that peasants already act in an economically rational way, 
within the framework of the constraints imposed by the surroundings. 
This, however, does not mean that changes can never be implemented. 
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The succeeding chapter, number 4, presents a description of the area 
under research. After a limited description of some agro-climatological 
data, the chapter provides a short history of the colonisation of Tapanuli. 
In addition it includes a general overview of the Toba Batak society. 
Some words will be spent on the social organisation of the Toba Batak 
population, on population growth and migration, and on the general access 
to and inheritance practices on agricultural land. 
Chapter 5 deals with the land evaluation of the research area, 
necessary to obtain knowledge on its agricultural prospects. The area is 
divided into Land Mapping Units. For each Land Mapping Unit a crop 
suitability classification is made for the crops cultivated at present. 
Chapter 6 describes the actual cultivation patterns. The agricultural 
holdings are classified in nine categories, according to the percentage of 
the land devoted to wetland rice cultivation, annual and perennial crop 
growth, and the size of the holdings. The actual cultivation pattern is 
subsequently compared with the bio-physically most optimal, or the 
potential, pattern, and the discrepancies between the two calculated. In 
this way it becomes evident that large areas are not being utilised 
optimally, at least in a physical sense. 
In the successive chapters 7 and 8 an effort is made to find 
explanations for these discrepancies. In North Tapanuli, which is a 
deprived area, it would seem illogical that the agricultural areas are under-
utilised. But, since rationality in the decision-making is assumed, the 
peasants apparently have their reasons for the choices they make. Finding 
those reasons is the focus of these two chapters. Chapter 7 concentrates 
upon the 'contextual constraints', i.e. all kinds of factors beyond the direct 
influence of the individual peasants, but very relevant for the choices they 
make and the resulting cultivation pattern. Chapter 8 is concerned with 
factors - of great importance within the peasant's decision-making process 
- on which he or his family is able to exert (some) influence. With the 
aim of improving agricultural productivity and obtaining a stable and 
sustained production, planners and government authorities cannot afford 
just to dovetail into the 'contextual constraints'. In the end, it is always 
the peasant who will have to execute the possible changes. If policies do 
not concur with his 'private' circumstances, all strategies promoted are 
doomed to fail. This category of factors is therefore of great importance. 
The last chapter presents conclusions regarding the Batak area, but 
they may also apply to other areas in Indonesia. Two options for raising 
the agricultural output are discussed in this chapter: intensifying the 
production and expansion of the area under cultivation. The former would 
appear to be possible in quite a sustainable way, particularly if a shift is 
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made to the cultivation of perennial crops instead of annuals. If the aim 
is to achieve an increase in productivity by expanding the arable area, the 
use of alang-alang grass fields will have to be considered seriously. 
NOTES 
1. This does not mean, however, that growth of the rural economy did not occur. In 
Java, the proximity of local and urban markets induced market based small scale 
agriculture from early on (Bottema, 1995, p.216). The processing and trading of, for 
example, soybean, tobacco or cassava added substantially to the development of rural 
employment and, consequently, development. Inhabitants of Hayami's research village 
in Central Java turned out to be capable of active entrepreneurship (Hay am i, 1993, 
p. 18). However, outside Java such developments on a significant scale are not know 
to the present author. In North Sumatra, for example, it would seem that the rural 
population sticks to other options, like migration. The villagers prefer to leave the area 
rather than being forced to think about changing land-use patterns, cultivation 
techniques or the development of some rural based industry (cf. section 4.3.4). 
2. Wages in the industrial sector are extremely low. In 1990, the official minimum 
wage in Jakarta was US$ 0.88 per day, considerably below that of Indonesia's 
ASEAN neighbours and also that of other poor Asian countries such as Bangladesh. 
Moreover, it turned out from a survey on 2,000 Indonesian companies that more than 
50% was in non-compliance with the minimum wage regulations (FEER, April 19, 
1990). 
3. In this study 'dryland cultivation' is defined differently from 'cultivation of 
drylands' as referred to in most of the agricultural literature. In the agricultural 
literature drylands are defined as areas which experience regular water shortages on 
a seasonal or longer-term basis (cf. Beaumont, 1989, p.3). There is probably no single 
part of Indonesia that would fit into this definition. Dryland cultivation in this study 
means the use of land which is not subjected to irrigation. The term is used in contrast 
with irrigated cultivation. 
4. Peasants are:.."..ruralproducers who produce for their own consumption and for 
sale, using their own and family labour, though the hiring and selling of labour power 
is also quite possible and compatible with peasant society. Peasants possess a degree 
of independent control over the resources and the equipment that they use in 
production - in other words they are not quite like workers in a factory owned by 
somebody else. Peasant society is not homogeneous and may be marked by quite 
considerable inequalities. Peasants may also be described as a 'part society' defined 
by their subordinate relationships to external markets, the state and the dominant 
culture. The peasantry are subordinate to other classes within the state and may be 
required to yield some tribute to them" (Harriss, 1984, p.24). In the text 'farmer' is 
frequently used as an equivalent to 'peasant'. Also no distinction will be made 
according to sex. Peasants are both male and female and are referred to as 'he'. 
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5. The Indonesian government sees this practice as the one and only reason for the 
spread of alang-alang. However, this reasoning is only partially true. In South 
Sumatra for instance, alang-alang also spreads under a system of sedentary agriculture 
(Kumolo 1987, p.64). The growth of alang-alang there is caused by the clearing of 
forests, after which the soil is not intensively cultivated. By this way of thinking the 
government gives the impression that only small farmers and peasants can be held 
responsible for the extent of alang-alang fields. It cannot be denied that wood-logging 
by big factories for pulp and paper production are a very important factor in the 
spread of alang-alang fields. Although these factories are obliged to reforest, this 
regularly turns out not to be the case in actual practice (cf. Nurcahyo, 1987, pp. 198-9). 
6. At a symposium held in Jakarta in 197S entitled "The prevention and rehabilitation 
of critical land in area development", 'critical' land was defined as unproductive land 
from the agricultural point of view, caused by improper use and by management 
which ignored soil conservation. It was then divided into three kinds: first, hydro-
orologically 'critical', i.e. in a watershed area that may cause flood and erosion; 
second, physically and technically 'critical', i.e. in a process of degradation, such as 
in alang-alang fields; and finally, socio-economically 'critical', i.e. where its 
utilisation exceeds its carrying capacity, particularly because of overpopulation 
(Soerjani, 1980, pp.9-10). On these three types alang-alang grass may grow, but does 
not necessarily. However, there is often a high correlation between these features. 
7. A suitability classification is not the same as a land use evaluation. A land use 
evaluation has an advantage over systems of land capability or suitability classification 
which are based on static, mainly physical factors. A land use evaluation provides a 
rational basis for taking land use decisions based on analysis of relations between land 
use and land, giving estimates of required inputs and projected outputs (cf. FAO, 
1983, pp.5-6). 
8. The FAO-definition of Land Mapping Units has been used in this research (1976, 
p.67): "An area of land demarcated on a map and possessing specified land 
characteristics and/or qualities." The FAO added to this (FAO, 1983, p.41): "Ideally 
they should approximate to land management units with uniform suitabilities for 
particular kinds of use, similar response to land improvement practices and similar 
management requirements. In practice, however, such ideals have to be compromised 
according to the limitations imposed by mapping." 
Land Mapping Units are not static units. In the course of a research process the 
primarily determined Land Mapping Units can be redefined as a result of new 
interpretations of land characteristics and land qualities. This redefinition is part of a 
process of iteration aimed at obtaining more accurate data. Such redefinition has also 
taken place in this research: the resulting Land Mapping Units deviate from the ones 
defined at earlier stages, among other things because boundaries had to be adapted 
after they had been checked. 
9. The percentage of the research area covered by a Land Mapping Unit in 
combination with the percentage of the population living in that Land Mapping Unit 
roughly determined the number of interviews carried out within the Land Mapping 
Unit in question. The number of interviews in the small Land Mapping Units is 
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relatively high to enable making relevant comments. A logical consequence of this 
decision is that the number of interviews in the larger Land Mapping Units is 
relatively low. For the inventory a total of 500 peasants, living in 21 hamlets, have 
been approached. 
On average, between 25 and 30% of the families in each hamlet have been 
interviewed. The peasants (it was tried to interview the head of the family) were 
chosen in an at random but systematic way, by choosing the first respondent randomly 
from the list of inhabitants in the hamlet, while the second one was determined by 
using a sample fraction. The number of the second respondent was therefore calculated 
by taking the number of the first respondent and adding the sample fraction, the third 
peasant was the one with the number of the first respondent, increased with twice the 
sample fraction, and so forth. The number of interviews per hamlet was assessed by 
taking the quotient of the total number of households per research location and a 100 
(interviews). The number of households within a hamlet, divided by this resulting 
figure provided the necessary number of interviews. In the case that no list of 
inhabitants was present, it was assessed how many households lived in the village and 
how many interviews had to be conducted. This quotient formed the number of houses 
located between two houses visited. 
The 500 structured interviews were complemented with a great many so-called 
in-depth interviews with local officials, extension officers, peasants and, perhaps most 
important of all, with the farmers' wives in the field, people in the kedai (local cafe) 
and other key-persons in the villages all over the area. 
10. A farming type may be defined as a kind of land use found within a region; this 
has a higher degree of abstraction than the separate uses of the individual peasants 
(based on FAO, 1976, p.68). In this study farming types differ from agricultural 
systems, in as much that the terminology 'agricultural systems' is used for a higher 
level of abstraction. For entire Indonesia only two main agricultural systems are 
distinguished: irrigated (rice) cultivation and dryland agriculture. The latter is sub-
divided into permanent annual crop cultivation, perennial gardens and pastures (cf. 
chapter 2). 
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2. THE AGRICULTURAL SYSTEMS IN INDONESIA 
2.1 Introduction 
Indonesia's agricultural land use systems used to be divided into 
'Javanese' agriculture, characterised by irrigated rice cultivation on very 
fertile soils and dryland agriculture on lower quality soils, prevalent in the 
'outer areas', (e.g. Lingen, 1981, p.11; Van Laanen, 1980, pp.251-3; 
Missen, 1972, p.73). However, not all of Java's soils are fertile and only 
part of the cultivated area is irrigated. Besides, Java's dryland agricultural 
area takes up about a third of the total area under cultivation (Pake, 1989, 
p.201). At the same time the areas under irrigation in the 'outer areas' are 
already considerable. There the transition from only dryland agriculture 
to irrigated cultivation already took place around the turn of the century. 
This process accelerated from the time of Indonesia's independence. 
Prices for export products (mainly rubber) from the 'outer areas' on the 
world market decreased and - because of scarcity - the rice supply from 
Java to the 'outer areas', which used to be the pattern for centuries, 
became unstable. As a consequence certain regions in the 'outer areas', 
like those around Lake Toba in North Sumatra, such as Aceh, Minang-
kabau and South Sulawesi, developed their wetland rice cultivation and 
became regional rice belts (cf. Missen, 1972, pp.220-7). This process 
continued and was consolidated in the course of time. 
With these changes in mind, a division according to dominant 
farming types into irrigated versus dryland agricultural systems would 
seem to be more appropriate than the traditional division. Irrigated 
agriculture is mostly sub-divided on the basis of the irrigation technology 
(rain-fed, semi-technical and technical) used; in turn, dryland agriculture 
comprises annual dry crops farming (tegalan), agroforestry (kebonan and 
pekarangan) and pasture farming (alang-alang or grass fields). The 
division between irrigated versus dryland agriculture is in line with the 
one used in the Indonesian national statistical overviews. In addition, it 
reflects distinctions in potential population density and ecological 
sustainability. Agricultural dryland systems are associated with low 
population density and ecological vulnerability with increasing population 
pressure, whereas irrigated (rice) cultivation areas are supposed to be able 
to support a very high population density and to remain viable under 
conditions of rapid population growth. Contrary to the situation in the 
dryland agricultural systems, the labour elasticity of wetland rice 
cultivation is very high. It is obvious that Indonesia will have to develop 
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its agricultural sector to continue to feed its population aa well as to 
create employment for the growing numbers of people in the productive 
age group. 
The different prevailing agricultural systems are described in this 
chapter. The growth potential in the economic sense - increasing 
prosperity, larger labour participation - will be discussed both for wetland 
rice cultivation and the different dryland agricultural systems. This will 
help in deciding what direction to take to improve living conditions in 
rural Indonesia. Ecological threats will also be touched upon, since 
peasants need a good mixture of productivity, stability and sustainability 
of their holdings. 
2.2 Irrigated (rice) cultivation 
Until the start of the twentieth century, dryland agriculture was the 
predominant agricultural system all over Indonesia. Irrigated rice fields (or 
sawahs) only occurred in high population concentrations. The construction 
and maintenance of irrigation systems and the related cultivation of 
wetland rice are very labour-intensive. To construct rice fields the land 
has to be levelled and ditches have to be made. Irrigation channels have 
to be dug and kept open. Terraces need to be made if the area is on a 
slope. At first rice fields were usually rain-fed. Sometimes the water was 
brought to the sawah via a refined network of small channels. If there was 
sufficient irrigation water it was possible to obtain two harvests a year. If 
there was not enough water, then usually a palawija crop, i.e. an annual 
crop planted on the sawah after the rice harvest, would be grown in the 
dry sawah. The most popular palawija crops are maize, cassava, soya -
beans, groundnut and many kinds of vegetables. 
Wetland rice cultivation takes place on clay rather than on perme-
able soils because of the need to control the drainage. Wetland rice will 
grow on infertile soil only if it is reasonably compact. The yield, however, 
will be significantly lower. Such lower soil fertility may be compensated 
by the nutrient properties of the soils over which the irrigation water runs 
before entering the field. In this way the irrigation water furnishes the 
necessary nutrients to the rice plants. 
A successful rice yield depends very much on the technique used 
and on the intensity of cultivation. In order to maximise yields the needs 
of the sawahs are numerous: "These include soaking but not flooding of 
the field before planting; a gradual increase in the height of the water up 
to six to twelve inches as the rice grows; a gradual drawing off of water 
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after flowering so that the field is dry by harvest; a gentle flow of water 
over the field at a rate which maximises both aeration of the soil and 
deposition of waterbome nutrients to the field; and periodic drainage to 
allow for weeding and fertilisation" (Missen, 1972, pp.49-52). 
Improvements in water control techniques may increase yields. Physical 
limitations of the environment can now be overcome by the application 
of modem technologies. This therefore creates possibilities for the double-
cropping of rice on a larger scale. However, the management of the 
waterworks then becomes very complex, especially when the total number 
of small farms drawing water from one and the same irrigation system 
increases and double-cropping becomes more common. 
Apart from the water control there are other cultivation techniques, 
such as more intensive tillage, mechanical ploughing instead of using a 
hoe, the application of fertiliser, and improvements in the strains of rice 
through breeding that may make a great contribution to the productivity. 
Extra yields could be obtained by increased investments in labour. Geertz 
based his theory of 'agricultural involution' on this phenomenon: by 
giving more and more attention to the rice plants and the preparation of 
the fields, the yields could repeatedly be increased, albeit that any extra 
labour force was only permitted to produce for its own consumption. He 
concluded that.. "the capacity of most terraces to respond to loving care is 
amazing" (Geertz, 1963, p.25). It seemed that a sawah permitted a 
steadily increasing number of people to work on it without a big risk of 
ecological damage. The process of a more intensive tillage of wetland rice 
fields and the resulting higher production studied in Java is also seen in 
the 'outer areas'. There the same development took place, although it 
commenced later. Until the middle of the 1960s the growth of rice 
production outside of Java and Madura was mainly due to an expansion 
of the sawah area. Since 1966, though, a growth in production per hectare 
started (Holtzappel, 1980, p.283). In addition, palawija crops were intro-
duced in the sawah areas around the year 1900, and consequently more 
people could be fed. Although Geertz 'involution' theory (cf. White 1983) 
was much criticised, it is an established fact that - in all islands - the 
cropping intensity and yields per hectare tend to decline when the size of 
the holding increases. At the same time there is a relative increase in the 
number of labour hours when the area of the Iandholding decreases 
(Keuning, 1984, pp.60-1). "The smaller the sawah holding size, the more 
intensive its cultivation, the higher its yields and the better its profits per 
cultivated hectare" (ibid., p.80). 
Nevertheless, the process of increasing labour absorption eventually 
approached its limits. The number of labourers on small farms became 
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excessively high. Labour input per hectare on the smaller farms in Java 
became almost twice as high as on the larger farms, even though larger 
farms tend to have a higher proportion of irrigated area (Hart, 1986, p.69). 
For a while relief was brought and a production rise realised by the 
introduction of the 'Green Revolution'. The Indonesian Government 
stimulated this development because it faced enormous problems 
concerning national food production. Because of the continued population 
growth the country was forced to import rice, year after year, ever since 
it became independent. Indonesia even became the world's greatest 
importer of rice. The new government, which came to power in 1965, 
decided to change this situation. 
The new rulers considered the agricultural sector to be traditional, 
which they equated with underdeveloped. This, in their view, kept 
agricultural productivity low. Modernising production systems would be 
too expensive and hazardous for the individual peasants. The government 
helped them by diminishing the risks. The role that the government 
played was chiefly in the subsidised distribution of fertilisers and 
pesticides and in the introduction of new rice breeds (High Yielding 
Varieties - HYV). An ambitious agricultural programme was included in 
successive five-year plans (Partadiredja et al., 1979, pp.45-55). The 
BIMAS (BImbingan MASat) programme was started in 1967, and the 
INMAS (INtensifikasi MASal) programme soon after. They consisted of 
a total package of agronomic, infrastructural and credit facilities. In this 
way, the government tried to achieve self-sufficiency with respect to the 
rice production and it succeeded. Starting in 1968, the so called 'Green 
Revolution' made its entrance on a large scale1. At first the government's 
top-down approach was a total failure. As from 1973, a new structure was 
developed and the programme became more successful2. In this process 
the affluent budgetary resources, which the government had at its 
disposal, were of vital importance3. The production increased 
enormously: from 2.5 - 2.8 tons per hectare in 1965 to 4.1 - 4.3 tons in 
1975 (Hu'sken, 1988, p. 169). In addition, the number of harvests 
increased: three per year from good-quality sawahs, and as much as two 
from lesser quality sawahs. In 1985, Indonesia no longer needed to import 
rice, for the first time in its history4. 
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2.3 Dryland agriculture 
2.3.1 Shifting cultivation 
In the past, wherever the soil was of lower quality or where population 
concentrations were low, agriculture used to be practised in the form of 
shifting cultivation. In its purest form, shifting cultivation can be 
described as the repeated use of patches of forest land for agriculture. It 
is characterised by long fallow periods between short periods of intensive 
production. The contrast between shifting cultivation and wetland rice 
farming could hardly be more marked: "The one is distinguished by 
ecological imitation, impermanent cultivation of fields and plant diversity; 
the other is an artificial construction continuously cultivated with a specia-
lised crop. Whereas one is associated with low population densities and 
ecological vulnerability to increasing population pressure, the other 
supports some of the highest rural densities in the world and has remained 
a viable system of cultivation under conditions of rapid population 
growth" (Missen, 1972, p.47). 
Under shifting cultivation the ecosystem of the rainforest is 
temporally destroyed. An area of the forest is cleared, the remains are left 
to dry and then burned. The ashes function as a fertiliser. Subsequently 
crops are sown. After one or two crops, yields start to diminish due to the 
loss of nutrients by erosion, leaching and consumption by crops. Weeds 
become a serious problem and the plot has to be abandoned for 15-30 
years. During this period the soil is allowed to recover; the peasant moves 
to another area of forest. This form of shifting cultivation can support 30-
40 individuals per square kilometre, if the peasants depend on subsistence 
agriculture (cf. Whitten, 1987, pp.474-6). 
Nowadays, a pure shifting cultivation hardly exists in Indonesia. 
Some adapted forms, however, still continue, even on quite an extensive 
scale. In such cases the plot created by shifting cultivation techniques 
(ladang plot), is transformed, little by little, into a permanent garden. In 
the ladangs fruit trees are often planted to complement the annual crops. 
Peasants apply the 'closed canopy structure', which is an ecological 
imitation of the forest structure: a ground floor of tuberous, shade-tolerant 
plants, a middle level of taller growing plants and small fast-growing trees 
(e.g. banana or papaya) and a high level of tall fruit trees. This 'closed 
canopy structure' functions to lessen the impact of heavy rains on the soil 
and controls erosion, reduces soil temperatures (and thus evaporation) and 
the rate of mineralisation, and it provides humus and controls weed 
growth. In this way the plot can provide sustained yields without 
depletion of the soil (Missen, 1972, p.61; Pelzer, 1945, p.46; Terra, 1932, 
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p.561). The diversity of crops may be great: sometimes as many as 40 
different kinds of plants, shrubs, and trees are planted in one field. The 
cultivation intensity is generally very low. Little or no attention is paid to 
weeding, fertilisation, seed quality, et cetera. Only the harvesting is 
labour-intensive. Rubber trees, oil palm, benzoin trees, cloves, candle nut 
and a number of fruit trees, such as durian and salak are typical follow-up 
crops in a ladang. 
Three main dryland agricultural land-use patterns, which evolved from the 
shifting cultivation system, can be distinguished in Indonesia: 
more or less permanent cultivation on non-irrigated fields of chiefly 
annual food crops (tegalan); 
permanent gardens, which usually combine the growth of annual 
food crops with perennial shrubs and trees (kebonan) and 
livestock on pastures, commonly consisting of fields covered with 
idle grasses5. 
2.3.2 Permanent annual crop cultivation (Tegalan) 
Tegalan are rain-dependent arable plots. They are not connected to any 
irrigation network, but the cultivation can be called sedentary. In the 
tegalan food crops (dry rice, cassava, corn, sweet potatoes, chili peppers, 
groundnut and vegetables), which are predominantly for home 
consumption, livestock fodder and fuel wood are cultivated. The tree 
density is low; too low for effective soil conservation and erosion 
prevention. The intensity of cultivation of the tegalan varies a lot and 
depends on a number of variables such as soil fertility, climatological 
factors and population pressure. The annual plants are often mutually 
intercropped. Fertilisation usually occurs on a regular basis, although the 
gift rate is low. As a consequence the productivity is often low, too. Apart 
from intercropping, production can be increased by application of techni-
ques, such as frequent weeding and careful planting and harvesting. As 
is the case with wetland rice cultivation, agricultural operations on small 
farms are more intensive than on bigger farms. Consequently, compared 
to yields from the same acreage at the larger farms, the production on the 
small farms is higher (cf. Palte, 1989, p. 173). 
Dryland cultivation is in general only worthwhile on higher quality 
non-irrigated fields. In addition, the need to apply labour-intensive 
techniques implies that the creation of tegalan is limited to areas with 
rather a high population density. Missen associates the appearance of 
tegalan with the process of static expansion (involution) in the rice 
cultivation sector. 
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'Involution...included early in this century the marked spread 
of dry field annual crops, such as corn, cassava, sweet pota-
toes, peanuts, and soya beans. In the nineteenth century these 
crops had only gradually expanded as supplements to rice on 
the dry lands near the sawahs. After 1900, or a little earlier, 
they were increasingly grown in systematic fashion ....as 
tegal crops in the crop and fallow fields away from the 
sawah. It has been estimated that between 1888 and 1900 the 
amount of land cultivated to sawahs (in Java, CE) increased 
by 8 per cent and the amount in tegal by 24 per cent; 
afterwards the percentage increases in sawah and tegal areas 
were respectively: from 1900 to 1915, 8 and 150; 1916 to 
1928, 10 and 26; 1928 to 1938, 3 and 5' (Missen, 1972, 
p.203). 
Sometimes, however, people are forced to work the land with very limited 
economic returns, just in order to survive. Population pressure, charac-
terised, among other things, by very small farm holdings, fragmentation, 
low income, landlessness, environmental degradation, and malnutrition, 
often coerces peasants to cultivate land which is not really suitable for 
cultivation (cf. Palte, 1989, p.34). In such situations, labour required for 
applying the necessary cultivation techniques is abundant, cheap, can 
easily be provided, and hardly has an alternative use. The agricultural 
profits are indeed marginal, but at least the land-use creates the oppor-
tunity to feed some people. On such soils the increase of labour input is 
hardly rewarded by a rise in the yields. A situation, expressed as the 'law 
of diminishing returns', comes into being. But, despite the relatively bad 
results, peasants will continue to produce. In the face of the increasing 
demands by the growing population, they are pressed to work harder and 
they usually have to accept the lower efficiency of their toil in the 
absence of alternatives. Non-agricultural wages or self-employed earnings 
per day or hour of labour seem no higher than agricultural wages and in 
many cases lower (cf. White, 1989, p.81, Paite, 1989, p.53; Barlett, 1983, 
pp. 148-56). The limited proceeds from farming, in turn, prohibit the 
capital investments required to restore or improve the fertility of the soils 
and discourage laborious measures to prevent erosion. "The low farm 
income is not only a consequence but at the same time a cause of the 
poor performance of tegolati agriculture, resulting in a vicious circle of 
poverty." (Paite, 1989, p. 165). 
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2.3.3 Perennial gardens (Kebonan and Pekarangan) 
The classification of perennial gardens ranges, depending on the relative 
importance of the perennial crops, from mixed to forest gardens. In both 
cases the perennial crops are, at least economically, of the same 
importance as the annuals. But, whereas in mixed gardens the cultivation 
of sun-demanding annuals may still be possible, this is no longer the case 
in the forest gardens. In forest gardens the trees are planted so closely 
together that the leaves of the top layer touch. Homegardens (pekarangan) 
may belong to either category. These are only distinguished on the basis 
of their location. Homegardens are located directly around the houses, 
whereas mixed and forest gardens may be found outside the village area 
(cf. Hunink and Stoffers, 1987, pp.94-5). 
Perennial gardens of trees and shrubs have been worked in 
Indonesia at least since 1200 A.D. Traditionally ladang plots used to be 
transformed to mixed or forest gardens (e.g. pepper, nutmeg, cf. section 
2.3.1). As time went by considerable variations developed. Now, this 
agricultural system may vary from a mixture of many species of plants, 
including annual and herbaceous plants as well as perennial crops, as is 
the case in mixed gardens, to gardens entirely devoted to one type of 
commercial tree such as rubber or coffee. Sometimes the gardens are 
small and provide additional income to the main subsistence crop; 
sometimes they are big and organised in a professional modern way and 
carefully managed in plantation form. But such gardens always possess 
common ecological features, like domination by perennial rather than 
annual plants and by a fair amount of woody rather than herbaceous 
plants. Sometimes the mixed gardens show the 'closed canopy structure'. 
Intermingled there are high fruit trees, low fruit trees, bamboo, tuberous 
plants and all kinds of herbaceous plants. The great diversity of plants has 
the advantage that the crops are not so vulnerable to all kinds of diseases. 
Small gardens tend to have the greatest variety of crops. Generally, part 
of the production is for family consumption. The diverse supply of garden 
products with usually a high proportion of vitamins A and С can have a 
favourable effect upon nutrition and the health situation of the peasant and 
his family. In addition, most of these gardens produce side products that 
are valuable to the household, such as cattle fodder, fuel, and timber for 
construction purposes. The advantages of the diverse character of the 
garden are also economic: there is always something that can be harvested 
and thus the garden., "serves as a buffer to cushion the impact during the 
periods of scarcity" (Achmad et al., 1980, p.456). Furthermore in a 
subsistence economy a continuous flow of small quantities, suitably 
varied, is to be preferred, since the production of large amounts of easy 
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perishable horticultural products may result in unavoidable losses (cf. 
Terra, 1954, p.36). 
Perennial gardens can absorb a substantial labour force. Concerning the 
homegardens, for example, Abey et al. (1979, p.45) argue that...."these 
homegardens can provide as much employment as sawahs, if intensively 
cultivated. Employment generated by homegardens is particularly 
important for very small holdings which use labour most intensively". A 
distinction may be made among the labour required for shrub crops and 
tree crops. Shrub crops, such as coffee, usually require a higher input of 
manual labour for weeding and pruning. The great demand for manual 
labour is repaid with relatively high profits. For many perennial crops the 
labour input can be spread fairly evenly over the year, although there are 
some peaks. Cultivation activities tend to be disproportionately easier to 
carry out than activities in annual crop farming. Perennial gardens can be 
kept, even in its intensive form, alongside rice cultivation. The labour 
demand may partly be complementary, since the garden requires most 
attention in the dry season when the rice cultivation, at least in areas 
which are not irrigated, offers little employment anyhow (cf. Ruthenberg, 
1971, pp. 198-9). Perennial farming may also create off-farm employment. 
To process the products of the mixed garden (e.g. sawing logs, carpentry 
and sugar making), more labour force is needed than for annual farming 
(cf. Palte, 1989, pp. 185-7). Intensive cultivation can be expected in 
situations where labour is abundant. Based on research in the 1930s, 
Ochse and Terra indeed concluded that, if the population grew and land 
became scarcer, homegardens were cultivated more intensively (Terra, 
1932, pp.252-3). As the potential contribution to the total household 
income acquired via the homegarden can be substantial, such a 
development seems very logical6. Bearing in mind the generally 
diminishing access to sawahs, it may be assumed that this tendency is still 
apparent. However, this does not necessarily apply. Paite and Tempelman 
noticed intensively cultivated homegardens in the relatively sparsely 
populated area southwest of Djember, whereas they only saw coconut and 
bamboo trees in the homegardens in the extremely densely populated area 
around Yogyakarta (Paite, Tempelman, 1975, p.110). The same holds true 
for Indramayu, West Java. There the homegardens were generally not 
cultivated intensively, even though this area has a rather high population 
density of 560 inhabitants per square kilometre (Eijkemans, Van den 
Ham, 1982, pp.25-7). With respect to the way in which perennial crop 
cultivation is at present practised, there still seems to be considerable 
scope for intensifying and raising production. Improvements may be 
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realised by increasing tree density, fertilisation, the selection of more 
productive varieties, better pruning, et cetera. 
2.3.4 Livestock/pastures (Alang-alang grassland) 
This cultivation system refers to the creation and maintenance of pastures 
for livestock and cattle-grazing. These pastures are usually covered with 
low quality vegetation. In general they are not created on purpose, but 
developed as a side effect of too intensive agricultural cultivation. After 
the soil is depleted, the lands are left fallow and grasses grow. 
Subsequently, the grasslands are maintained by frequent burning. The 
grass species 'Imperata Cylindrica' (alang-alang) is often dominant in the 
grasslands. It is a fast-growing, tough species of grass that can grow 
where other species have given up. It can reach to more than 1.50 metres 
in height. The grass prefers dry or moist soils, is adaptable to infertile 
soils and has a high regenerative capacity (Soerianegara, 1980, p.238). 
The flowering of the alang-alang is stimulated by stress conditions, like 
frequent burning, cutting and drought. Its seeds, which can keep in the 
open air for longer than 16 months, are easily scattered by wind, water, 
animals and man. The nutritious quality of alang-alang vegetation is low. 
Intensive cattle-grazing is not possible. Imperata is nutritious only in the 
first few weeks after burning when the herbage yields are very low. After 
six weeks the nutritive quality of the grass approaches its critical point. 
It then has a limited carrying capacity of 2.2 animal units per hectare. 
(Suwardi, Sastradipradja, 1980, p. 165 and p. 168). Consequently Imperata 
will never be a high-quality pasture. Only substitution may guarantee 
quick growth. "Pasture improvement (of alang-alang fields, CE) 
should...only be attempted where necessary and where other alternatives 
have been considered first" (Holmes et al., 1980, p. 190). 
Alang-alang used to be considered as a noxious weed, because it is very 
difficult to eradicate. Because of its high growth rate, alang-alang 
competes strongly with other plants for common resources like water, 
light and nutrients. This, combined with its ability to survive fires may 
cause a mono-growth of alang-alang grass in areas that are subject to 
stress conditions. In the long-term, shrub reserves will be exhausted and 
stop developing (cf. Tanimoto, 1981, pp. 13-6). Only if the alang-alang 
fields are kept safe from fire will forest cover ultimately replace the grass. 
Mainly for this reason, the Indonesian government condemns this grass 
species and it is undertaking action to combat it. In South Kalimantan for 
instance, peasants who recultivate alang-alang fields benefit by getting 
credit and access to alternative support programmes for their cattle. 
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Peasants who still apply the traditional slash-and-burn system in 
secondary forest while there are still alang-alang fields available, are 
excluded from the programmes. They have to recultivate the alang-alang 
fields first (Potter, 1987, p.262). Also in South Kalimantan resettlement 
programmes were started on alang-alang fields (Sugiyono, 1987, p.240). 
PIR projects7 have been set up. In South Sumatra the official policy is 
even more drastic. There the general government opinion is as follows: 
the alang-alang land is not productive, it lies idle and should, therefore, 
be used for the nation's development. To government officials, areas 
covered with alang-alang vegetation are in themselves sufficient proof 
that the land is not being used productively. This way of thinking makes 
them blind to almost all roles that Imperata can play in the local culture 
ecology (Dove, 1987, pp.18-20). Only on Sumbawa is the existence of 
alang-alang vegetation regarded with a certain ambivalence. On the one 
hand the local government sees the local population using and needing the 
grass (among other things as cattle fodder, for roof construction and as 
fertiliser) but, on the other hand, the authorities do not agree with the 
method of cultivation (burning). With this technique too many forests are 
threatened and lost (Nurcahyo, 1987, pp. 202-3). 
2.4 Tensions between economic use and ecological sustainability 
For future survival sustainable development8 is a necessity, even if it is 
achieved at the expense of a reduced short-term economic output. The 
conflict between economic and ecological objectives is probably most 
obvious in the drylands. Sustainable use of finite natural resources has to 
be applied to safeguard future production from a slow but steady decay. 
The combination of population growth and non-sustainable land use has 
already caused agricultural land to become a rather scarce means of 
production in several areas in Indonesia. 
Due to the pressing demographic and economic situation, the 
Indonesian Government pays much attention to short-term economic 
development. But then, too, it is increasingly recognising the need for 
sustainable development. Economic growth and rising employment 
opportunities should not be realised at the expense of the environment. 
The importance of not sacrificing the environment for the sake of 
development is stressed: "We want to pursue development with a different 
course. This requires that our development efforts should not exceed the 
ceiling of our capabilities to safeguard and maintain the quality of the 
environment and our abilities to manage, renew, and replenish the stock 
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of natural resources"9. Hence development and deterioration of the 
environment are seen to be closely connected (Indonesian Development 
News, vol. 11, no.5,1988). Consequently, the struggle against poverty has 
to form an important item of Indonesia's environmental policy. Designing 
sustainable land use systems capable of meeting qualitative and 
quantitative expansion needs of the country's population presents an 
enormous challenge to all concerned, i.e. policy makers, planners, 
scientists, and last but not least, the population itself (cf. Fresco et al., 
1989, p.6). 
Within the sector of flooded agriculture, Indonesia has already started to 
integrate economic development and environmental conservation by 
introducing Integrated Pest Management (cf. section 2.4.1). In the dryland 
sector a lot needs to be done to transform the recent agricultural land-use 
into a more sustainable use. Soil degradation in general, and erosion in 
particular, is, apart from wood logging, mainly caused by the (non-sus-
tainable) agricultural use of land. Because of erosion the remaining 
thickness of the agriculturally important topsoil, which is rich in humus, 
is often only a couple of centimetres. The topsoil, formed by a process 
that took up to thousands of years, can be sluiced to the sea in a few 
seasons. The quantity of topsoil that was lost by erosion caused by non-
sustainable land-use reached 480 billions of tons on a global scale during 
the last two decades. This is as much as all the cultivated agricultural land 
in India (Internationale Samenwerking, 1991). 
In addition to the frequently deteriorating quality of the drylands, 
the area accessible to farmers is also limited. An increasing scarcity of 
suitable agricultural land is obvious and the competition for land has 
grown rapidly. A fast-growing population is the main cause. 
2.4.1 Wetland rice cultivation 
From the production point of view the government's rice-stimulation 
programmes (BIMAS and INMAS) have been successful. But, these 
programmes have also increased socio-economic inequality among the 
farmers, since the yields of high yielding varieties depend on the physical 
qualities of the sawahs. In general, the richer farmers possess the better 
rice fields, and they thus benefit most10. Furthermore access to credit is 
of great importance. In order to obtain credit via the BIMAS-programme 
people need collateral, a demand that only the richer farmers can fulfil". 
By introducing new, high-yielding rice varieties the required financial 
investments increased. The seed is more expensive and artificial 
fertilisers, herbicides and pesticides are required for cultivation. In this 
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way, the 'Green Revolution' made the money economy more important 
to the rural population. Peasants were forced to rationalise their 
production, because they needed cash to purchase the inputs. As a 
consequence traditional labour relations changed. In areas with a labour 
surplus, the rationalisation of the rice production was, and still is, a 
disaster for small peasants and for the landless. Successively the 
introduction of rice huilers and the sickle instead of the traditionally used 
rice knife (the ani-ani) in Java, the improvement of cultivation techniques, 
and sometimes mechanisation threatened their existence. In addition, the 
changing harvest systems created an enormous exclusion of labour power: 
1. The introduction of rice huilers replaced the pounding of rice by 
hand, so that women in particular were deprived of obtaining an income. 
2. The shorter stalks of the new varieties made the rice plants more 
suitable for harvesting with the sickle instead of the ani-ani. The labour 
input coefficients for harvesting were roughly halved by this switch 
(Heytens, 1991, quoted by Naylor, 1992, p.73). 
3. Improvement of the cultivation techniques mainly implied weeding 
with a hoe instead of by hand. To make this possible the rice had to be 
planted in rows. An unforeseen consequence of this need was the 
formation of planting teams, who worked more effectively, but consisted 
of fewer people. In the late 1980s the use of herbicides increasingly 
replaced weeding with a hoe (Naylor, 1992, pp.74-6). 
4. In Indonesia, there is a tendency towards an increased use of 
tractors. Tractor-use reduces labour inputs for land by more than one half 
(Naylor, 1992, pp.84-5). However, on the credit side it must be noted that 
the work was carried out better, which, in turn, raised the total production. 
5. The traditional harvest systems changed, too. Under the traditionally 
dominant bawon system applied in Java, everybody had the right to take 
part in the harvesting. However, because the number of harvesters some-
times reached more than 500 people per hectare (Collier et al. 1973, 
pp.36-7) and control was hardly possible (Palmer, 1978, pp.38-9), the pure 
bawon system is now an exception. Some adapted forms, in which the 
owner limits the number of harvesters, still occur. But other systems like 
the ceblokan11 and the tebasan" systems are becoming increasingly 
popular. Both systems do limit the numbers of harvesters compared to the 
bawon system. 
Estimations concerning the decline in employment as a consequence of 
the above-mentioned processes differ greatly, but all vary between 30 and 
60% (Husken, 1988, p.29). However, although overall labour use per 
hectare declined sharply, in the 1970s sometimes additional labour needs 
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were created. Because of the increased rice production per hectare labour 
use in harvesting expanded. The 1980s, though, showed a uniform 
declining pattern (Bottema, 1995, p.220). 
Labour expulsion from wetland rice cultivation caused misery. In 
combination with population growth, it resulted in an increased lawless-
ness among the rural population. Several case studies14 estimate that, 
already in 1980, some 50 to 60% of the Javanese peasants do not possess 
any land at all (Holtzappel, 1980, p.278). However, labour expulsion from 
the wetland rice sector does not necessarily result in more poverty in the 
rural areas. The introduction of labour saving technologies can help to 
improve farm incomes further, as they did in the 1970s and 1980s 
(Naylor, 1992, p.88). This might induce a growth of the local rural 
economy, as is suggested, for example, in publications of Bottema (1995), 
Hayami (1993) and Nibbering (1991). 
Apart from being the most economic way to use the land, irrigated rice 
cultivation is favourable, too, from an ecological point of view. 
Concerning environmental preservation, particularly soil conservation, 
wetland rice cultivation hardly has a negative impact. Apparently 
ecological care and economic use can go together quite well, as is proven 
by wetland rice cultivation. Economic because wetland rice cultivation is 
still the most important source of income for the larger part of the 
Indonesian rural population, ecological because hardly any damage is 
done to the environment. 
'The most promising way to maintain high yields under 
permanent cultivation in the humid tropics is by irrigation 
farming... By its very nature irrigation farming implies the 
careful terracing of slopes. At the same time it offers an 
excellent preservation of the soil. Inasmuch as the fields are 
regularly flooded with river water, the used plant nutrients 
are replenished by dissolved minerals and deposition of silt.... 
During the time that the fields are under water, algae and 
bacteria provide for nitrogen fixation and decomposition of 
organic material, while at the same time weed growth is 
inhibited' (Paite, 1989, p.55). 
Geertz emphasises the extraordinary stability of the sawah system when 
he concludes that in Java there are no irrigated rice fields that used to be 
cultivated but that cannot be cultivated any longer as a result of excessive 
use: "Given maintenance of irrigation facilities, a reasonable level of 
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farming techniques and no autogenous changes in the physical setting, the 
sawah seems virtually indestructible" (Geertz, 1963, p.33). Ruthenberg 
notices the same stability: "Irrigation farming allows permanent land-use, 
provided that salt damage can be avoided. In the case of rice cropping, it 
means that permanent cropping can be carried on for centuries with high 
yields per unit area without impairing soil fertility. The control of water 
reduces erosion" (Ruthenberg, 1971, p. 140). Because the water 
equilibrium is stabilised by continuous flooding for the cultivation of rice, 
the permeability of the soil decreases. This is a result of micro-biological 
organisms and of a decreased stability of the aggregates in the soil (cf. 
Sanchez, 1976, p.415). These characteristics even bring Scholz et al. to 
conclude: "It is certainly not an exaggeration to regard sawah cultivation 
as one of the few positive contributions by mankind to stabilise and even 
improve the eco-system of our natural surroundings" (Scholz et al., 1983a, 
p.23). 
In recent times, however, the new production techniques and the increased 
use of more demanding high yielding rice varieties showed some ecolo-
gical weaknesses. The attention in the 'Green Revolution' programme was 
primarily focused on raising the rice production. Fish production, which 
is often combined with irrigation farming, has largely been neglected. Fish 
is found almost everywhere in the water distribution system. Sawah fishes 
are probably the rural population's main source of protein. The fishes are 
kept in the irrigation water and may yield between 28-50 kilograms of 
fish per hectare (Ruthenberg, 1971, p. 154). At present, water pollution, 
associated with the excessive use of fertilisers and pesticides has already 
resulted in a considerable decrease of the sawah fishes (and ducks). Up 
to half of the fertiliser added is not used by the rice plants and oxidises. 
As a consequence the growth of plants and algae in the sawah water 
increases, the amount of oxygen decreases and the fish die. In Malaysia, 
a decline in sawah fishes of 50% as a result of chemicals has already 
been noted (Van Naerssen, Van Rooijen, 1980, p.64). This pollution also 
causes health problems for the rural population who use this water for 
sanitation and consumption. 
Usually, the new rice varieties pushed aside the local varieties. 
Instead of a diversity of varieties, one now sees monocultures of one 
variety. This makes the rice yields more vulnerable to diseases and insect 
damage. Monocultures increase the peasants' risks for bad harvests. To 
prevent crop failures peasants have been instructed to use pesticides 
regularly. This, however, did not always lead to the desired results. The 
liberal use of pesticides killed off the natural predators of the main pest, 
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the brown grasshopper. The grasshopper eggs survived the insecticide 
application, but the eggs of its predators did not! Resistance was not 
restricted to the grasshopper. "Over 400 species of insects, mites and ticks 
have developed resistance to one or more pesticides... Once a species has 
developed resistance to a pesticide - and resistance has developed to all 
chemical groups - the state is more or less irreversible. It is therefore 
conceivable that certain insect strains could develop resistance to all 
known insecticide groups" (Whitten et al., 1987, p.512). The pesticides 
that accumulate in the food chain lead to a serious destruction of the eco­
system. That is why questions are raised from the ecological point of view 
about the advisability of continuing super-intensive rice cropping, given 
the high rates of inorganic fertiliser and pesticide applications required, 
as well as on the problems of soil degradation and water pollution 
associated therewith. Aware of this danger, Indonesia has recently started 
a policy of replacing the use of insecticides to control damaging rice pests 
by an environmental protection method of natural pest control known as 
Integrated Pest Management (ΓΡΜ). Since its introduction in November 
1986, both the use of pesticide and damage by pests have declined, 
whereas the rice yield has risen and the peasants' costs have dropped13. 
2.4.2 Dryland agricultural systems 
Population growth and the related pressure on agriculturally suitable land 
limits the application of shifting cultivation. The shifting cultivation 
system, which can still be defended ecologically under a low population 
pressure, only has a small 'carrying capacity'16. If practised too 
intensively, the recovery of the soil is unavoidably constrained. Also 
agriculture under adapted forms of shifting cultivation will never permit 
a high population density. At best, the cropping pattern applied remains 
an imitation of the original rainforest and, with regard to soil preservation, 
will thus turn out to be less effective. 
As was shown in section 2.3.2, the tegalan are usually less profitable 
economically for the peasant than the wetland rice fields. In addition, they 
are also less desirable from an ecological point of view. The fields are 
vulnerable to erosion and soil depletion. Their ecology is less stable. The 
rather open vegetation cover offers little or no protection against the 
tropical rains. The cropping of slopes without applying necessary soil 
maintenance techniques aggravates the danger of erosion. Finally, the 
temporary character of vegetation will promote leaching and laterisation 
of the soil. Since fertilisers are usually applied in (too) small quantities, 
soil mining is a common phenomenon. 
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The often unfavourable conditions for permanent dry field cultiva-
tion in Indonesia, i.e. the dissected terrain, the soft bedrock material and 
the humid climate frequently confront peasants with serious soil manage-
ment problems. The tropical dryland soils' permeability is usually rather 
high, this means that small humus particles and minerals, added via 
fertilisation, will be leached deeply where they are inaccessible for the 
plant-rooting system. A lot of organic material is lost in this way. Another 
way in which humus and minerals get lost in the dryland areas is via the 
surface water, which creates small gullies when it runs off. In these 
gullies the water collects and is carried off together with the minerals and 
organic materials originating from the higher located areas. Both water 
and minerals are then withdrawn from the higher located, potential 
tegalan. 
The peasants have to take laborious and expensive measures to 
preserve fertility and to control erosion, otherwise they will be confronted, 
sooner or later, with further deteriorating conditions for agriculture. When 
revenues from dryland agriculture are low, the incentives for peasants to 
apply soil-conserving measures are absent. Then peasants will be reluctant 
to spend much energy on 'sustainable' agriculture. The peasants' 
reluctance to invest in long time amelioration of the soil and the 
environment will probably be even stronger in marginal, mountainous 
uplands, even though careful terracing is most needed there from a 
conservational point of view. Where population growth necessitated the 
permanent use of all the arable upland, this early neglect of soil 
conservation may already have caused irreversible damage (cf. Palte, 
1989, p.61). Deterioration of the environment will of course ultimately 
end in low yields. "Permanent farming carried out on impoverished soils 
may well be considered as a final stage in land development that begins 
with shifting cultivation, then leads to semi-permanent farming yielding 
somewhat higher incomes per working hour and ends with a low-level 
equilibrium in permanent rain-fed farming" (Ruthenberg, 1971, pp. 123-4). 
Cultivation of crops in a tegalan, though, is not necessarily 
environmentally destructive. If anti-erosion measures are taken such as 
rotational cropping, intercropping of leguminous crops with non-legumes, 
digging of water courses, and terracing of sloping terrain, soil-mining 
comes to an end. Fertilisation, preferably with manure that also improves 
the soil texture, is an urgent necessity. Sometimes dry fields will be 
terraced. The top soil should be taken away before starting to construct 
the terrace and returned after it has been levelled. Occasionally 
watercourses are dug to structure the drainage so that the water cannot 
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flow away freely. In some places it has been observed that people 
construct small ditches consisting of organic material to obstruct the 
waterflow and to retain the top soil. In this way the water economy is 
arranged and simultaneously soil fertility is guarded. 
Another way to raise the sustainability of a holding is by increasing the 
number of trees. The more a dryland holding is shaped in a 'three canopy 
system' (cf. section 2.3.1), the more sustainable it will be. Mixed forms 
already often occur. Usually subsistence (mostly annual) and commercial 
(often perennial) crops are grown in mixed stands. The ratio between the 
two, however, is greatly influenced by population pressure instead of by 
ecological considerations17. So when, for example, coffee and 
subsistence crops are grown in mixed stands, the proportion of the subsis-
tence crops tends to be greater the more people have to be fed per 
hectare. Since most peasants balance on the subsistence level they 
primarily have to safeguard their food production. Consequently most 
small farms will show a relatively large proportion of annual, subsistence 
crops. The soil-protecting capacity of the vegetative cover decreases as 
the proportional importance of food crops increases (cf. Hunink and 
Stoffers, 1987, p.94). 
'From a developmental point of view,... [such an] ...internal 
variety gives an indication of what might happen when 
continued population growth leads to the reduction of 
landownership. If the holding becomes too small to guarantee 
a satisfactory food supply through mixed gardening, the 
household may decide to shift its farming priority to the 
growing of food at the expense of perennial crops. Eventually 
the trees may become so sparse that the ecological 
advantages of interculture disappear. Thus, farming moves to 
the dry arable farming system, with the consequent danger of 
undermining the soil fertility' (Paite, 1989, p.82-3). 
Compared to annual farming, mixed cropping has the advantage that the 
progressive degradation of the soil is avoided, or at least delayed. 
Ideally, the ratio of annual crops to tree crops in the gardens should 
depend on the slope-angle of the land; the steeper the slope, the higher the 
perennial plant density. The Indonesian government gives 40% (18 
degrees) as the maximum percentage for responsible cultivation of 
perennial shrubs and trees. Annual food crops may be cultivated on slopes 
up to 15% (i.e. 6.75 degrees) (Repelita V, buku I, p.431). Slopes from 
40 
15% to 40% are unsuitable for annual crop cultivation, but can still be 
used for perennial crops. 
Most perennial trees are characterised by a comparatively high 
productivity per hectare. When the revenues are good, it forms an 
incentive to use fertilisers and consequently to the conservation of soil 
fertility (Ruthenberg, 1971, p. 197). Soil fertility is maintained when 
perennial crops are grown. Some perennial crops even economise on land 
use. If a system of mixed cultivation (annuals and perennials) is practised 
there is less land needed for the same food requirements18. Perennial 
cultivation approaches the ecological conditions that are present under 
forest cover. The intensity of cultivation is less than under annual crop 
farming, the trees shade the soil and permit a permanent cover of grass 
and leguminous vegetation. The rooting system of the shrubs and trees 
prevents erosion by decreasing the run-off and keeping the soil. It also 
enables the retention of leached minerals from the depths that are out of 
reach for annual plants. In this way it contributes to a regeneration of 
fertility and soil improvement. The cultivation of perennial shrubs and 
trees turns out to be very suitable for tropical agriculture. In addition, 
some perennial crops are complementary to annual crops. This particularly 
holds good for leguminous trees: investigations have demonstrated 
convincingly that more nutrients and more water are available under such 
trees. Apart from irrigation farming, farming systems with perennial crops 
are the most promising alternative for permanent dryland cultivation under 
high population density (cf. Palte, 1989, p.80-1)19. 
The last dryland agricultural system mentioned is the cultivation and 
maintenance of pasture lands. These are often erroneously referred to as 
alang-alang fields. However, alang-alang lands are not covered 
exclusively by this grass. In actual practice the term is used for a 
vegetation type, which may cover a pioneer vegetation in which Imperata 
Cylindrica is dominant, but also a vegetation in a later phase of 
development in which Imperata Cylindrica hardly appears. As shown in 
section 2.3.4, the Indonesian government hardly acknowledges any 
favourable qualities of this grass species. The most often mentioned 
disadvantages of alang-alang grass are its high flammability and its 
presumed inability to restore soil-fertility. The shallow-rooted alang-alang 
grass, so the government argues, is not able to draw up nutrients from the 
depths. In addition, the grass does not have much organic litter as the 
leaves do not fall. By burning the nutrients are released in relatively small 
quantities. The biomass of alang-alang vegetation is low, only 0.2 kg dry 
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weight/m2 compared to 30 kg dry weight/m2 for lowland forest (Whitten, 
1987, p.451). In addition, alang alang has an allelophatic mechanism that 
has a harmful effect on other plant species. This toxicological effect slows 
down other plants' growth (cf. Gibson, 1980, pp. 198-9; Soerianegara, 
1980, p.237). Finally, it is often thought that the high evapo-transpiration 
rate of alang-alang grass causes water stress. The transpiration rate of 
alang-alang vegetation may reach 5.5-7 kg/m2 of leaf surface on a sunny 
day and 3.5-4.5 kg/m2 on a cloudy day in the rainy season. This 
corresponds with a precipitation need of 5.5 to 7 mm/day and 3.5 to 4.5 
mm/day respectively (Manan, 1980, p.245). Although the water 
consumption of alang-alang grass is obviously high, the average 
precipitation in Indonesia is sufficient to cope with it. 
In spite of its low quality as cattle fodder and other disadvantages 
mentioned there is a tendency developing to revalue the grass species (cf. 
Dove and Martopo, 1987; BIOTROP, 1980). The beneficial features of 
the grass, it is said, are particularly obvious in the ecological domain. Due 
to the existence of alang-alang grass vast areas are maintained that would 
otherwise have been subjected to severe erosion: "Actually it is fortunate 
that alang-alang can grow under the adverse conditions that exist. It is 
like a secondary infection, an aggravation, but not the initial cause. 
Without alang-alang or a similar type of plant the erosion and leaching 
would be disastrous" (Suryatna, Mcintosh, 1980, p. 137). 
Apart from scientists there are several farmer societies that 
acknowledge the economic prospects of alang-alang vegetation. The 
Batak people in North Sumatra have been using alang-alang fields for 
centuries. They prefer the use of these fields above the better-known 
slash-and-burn system of forests (Sherman, 1980, pp. 119-22). Although 
they recognise that the soil under alang-alang is not improved by addition 
of humus from above the soil, the Batak people value the fertility 
contributed by the decay of the rhizomes. Sherman shows that "...in 
grassland it is not so much the burnt as the decayed wastes of the biomass 
which allow nutrient levels to rise" (ibid., 1980, p. 132). To strengthen his 
findings, he quotes Granier et al., who wrote that for each 250 metres of 
living rhizomes there were 60 metres of 'dead rhizomes'. They calculated 
the weight of subterranean 'works' as 5,730 kg/ha, and therefore called 
Imperata 'this subterranean species' (ibid., 1980, p. 132). In his study 
about the use of alang-alang grasslands around Merapi in Central Java, 
Pranowo notes that the grass is manured (Pranowo, 1987, p. 141). 
Wealthier villagers buy it from the poorer ones to feed their cattle (ibid., 
p. 149). Slopes are even overmown (ibid., p. 155). In several older 
transmigration areas, it is not unusual to grow alang-alang grass as a kind 
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of soil cover for three to four years (cf. Mcintosh et al., 1982, p.299). The 
transmigrants think that the top soil becomes very rich because of the 
decayed rhizomes. Thus soil fertility is restored and erosion controlled. 
This process is accelerated if the soil is worked and becomes richer in 
oxygen. Kumolo writes about transmigration projects in South Sumatra 
where peasants prefer using alang-alang fields for agriculture. It is 
thought to be easier to clear in comparison to primary or even secondary 
forest (Kumolo, 1987, p.54). Burbridge et al. concluded in their land 
reclamation cost-benefit analysis, that in dealing with primary forest, 
swamps and alang-alang fields respectively, the latter showed the best 
results (Burbridge et al., 1981, p.112-3). This is certainly true when there 
are more effective techniques available to clear alang-alang fields. Recent 
developments point in that direction. In addition to expensive, technically 
advanced methods (mechanical clearing) and methods that can be 
dangerous for the natural environment (chemical clearing), alang-alang 
vegetation is also fought biologically. Fast-growing, but economically 
useful plants are planted so that the alang-alang grass - which is 
intolerant of heavy shade - rots in the shadows of such plants and the soil 
fertility is recovered (Daroesman, 1981, p.84). 
So, in contrast with the prevailing (government) view, the grass has 
several good characteristics, both ecologically and agriculturally. The 
presence of alang-alang as a cover crop generally has a beneficial impact 
on the soil. "First alang-alang may improve the fertility of the uppermost 
20 cm. of the soil, which is important agriculturally and second, alang-
alang improves the physical properties of the soil (compared to the 
situation without vegetative cover - CE), so that water easily permeates 
the soil" (Soepardi, 1980, p.63). Although the soil under alang-alang 
vegetation is more compact and less porous than under other vegetation, 
which results in a higher run-off of water, the susceptibility to erosion of 
the soil under alang-alang cover is less than under forest vegetation. 
Under alang-alang cover the run-off is several times as high as under 
forest, but not even twice the sediment loss occurs (Sherman, 1980, 
p. 129). The beneficial characteristics of alang-alang play an important 
role in the long-term amelioration of soils that have been impoverished 
by cropping in the traditional dryland system (cf. Wiroatmojo, 1980, 
p.251). Sherman is probably the most positive on alang-alang. He even 
calls alang-alang good for the ecosystem (Sherman, 1987, p. 108). 
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Summary 
Indonesia's agricultural sector is of major importance to the national 
economy. The majority of the country's population is still dependent on 
this sector for its survival. The Indonesian government recognises this 
importance for the development of the country: a rapidly growing 
population has to be fed and an increasing number of people in the 
productive age group needs to be provided with employment. 
The preceding chapter briefly describes the development prospects 
of different agricultural systems. Policies to improve the living conditions 
of the peasants or to enable the participation of others are all determined 
and constrained by its context. A distinction is made between irrigated 
and dryland agriculture. Dryland agriculture, in turn, is subdivided in 
shifting cultivation, permanent annual crop cultivation, perennial gardens 
and pastures. The systems have been described from the point of view of 
their economic profitability as well as their ecological sustainability. 
Wetland rice cultivation was found to be the more productive and 
ecologically sound. But nowadays this system's cultivation possibilities 
are rather limited: the area suitable for growing wetland rice is restricted, 
as are its possibilities to absorb additional labour. In the recent past there 
was even exclusion of labour. In contrast, there are still possibilities for 
future dryland agriculture. Perennial gardens especially show good 
prospects. But other dryland agricultural systems also need to be re-
evaluated. Additional numbers of people could be absorbed in the 
agricultural sector by paying more attention to the use of drylands. 
However, special care should be taken to see to it that the production is 
sustainable because of the ecological vulnerability of dryland production. 
Dryland agriculture needs to be upgraded and peasants who are 
active in this sector ought to receive government support. Certain changes 
have to be made in order to raise the revenues of dryland cropping. Since, 
in the end, it will be the peasant who has to execute those changes, it is 
necessary to study the factors which influence his decision-making 
process. The decision-making on agricultural production will therefore be 
the focus of the next chapter. 
NOTES 
1. For an extensive discussion of the 'Green Revolution' and the consequences thereof 
for the peasants on Java we refer to: Hiisken, F.: Een dorp op Java: sociale 
differentiatie in een boerengemeenschap, 18S0 - 1980. Hiisken mentions as the main 
starting problems of the Green Revolution, among other things, (1988, p. 169 sqq.): 
44 
1. In the early stages of the programme the fertiliser distribution did not function 
properly. 
2. Although irrigation water in sufficient quantities is essential, this was often lacking. 
3. Insecurity with regard both to rice and fertiliser markets. As a result the risks to 
shift to new rice breeds (High Yielding Varieties) were considered to be too high. In 
the year 1970 Kuiper and Andersen calculated that the risk of new varieties producing 
a loss for the good-quality sawahs to be 10% and for marginal sawahs 25% (quoted 
by Hüsken, 1988, p. 169). Only when the supply of fertiliser and other necessities 
became more regular, did this risk decrease and the dispersion take place more 
quickly. Even then the production was far from optimal because the peasants limited 
the use of fertilisers and pesticides and they did not use them preventively. 
2. The main elements of this new policy (according to White, 1989, pp.73-4) were: 
1. Subsidies on fertiliser prices which increased the ratio of fertiliser to rice price 
(kilograms of urea that may be purchased with one kilogram of paddy) from 0.6 in 
1974 to 1.9 in 1982. 
2. Agricultural credit through the BIMAS and INMAS programmes. 
3. State intervention in the paddy prices. 
4. Increased quantities of free or subsidised irrigation water. 
3. 'Each year since 1968, international grants and loans channelled through the 'annual 
IGGI fix' have provided amounts far greater than the total state income or expenditure 
in any year of the Sukarno era". To this can be added "...theeven greater sums 
available since the OPEC windfall of 1974, which caused the price of Indonesian 
crude oil (the source of about 70% of state revenues until the early 1980s) to rise from 
US $3 to US $12 a barrel within one year, and by 1982 to US $36. These revenues 
have made possible levels of development spending, which in recent years amounted 
to about US $300 per year for every Indonesian household. During the 1970s about 
20% of the annual development budget was allocated to agricultural development" 
(White, 1989, pp.71-2). 
4. The euphoria on the rice production seems, very recently, to have come to an end. 
Current rice intensification is showing diminishing returns. Prof. Sumitro 
Djojohadikusumo, Indonesia's senior economist, pointed out in a recent paper that 
growth in rice output has been stationary since 1983 and was unlikely to outstrip the 
rate of population growth (FEER, April 19, 1990, p.46). In 1995 Indonesia had to 
import rice for the third time in five years. Soedodo Hardjoamidjojo, an economist at 
the Bogor Institute of Agriculture, says Indonesia can only sustain its self-sufficiency 
in rice by creating an additional 114,000 hectares of new rice fields a year into the 
early 2000s (FEER, June 29, 1995, p.63). 
5. In local government publications, all agricultural land that is not, or hardly, used -
and traditional pastures covered with mainly idle grasses (alang-alang) are considered 
as such - is often classified as alang-alang land. Other terms for this type of land are: 
tanah kosong ('empty land', empty meaning 'not cultivated'); or rumput (grass) and 
belukar (shrubs). 
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6. Food and income can be realised for a substantial part from the yield of 
homegarden cultivation. In Bantar Kalang, depending on the ethnical group involved, 
between 40% and 50% of the total income came from homegardens (Abdoellah et al., 
1980, p.449). Ann Stoler (1978, p.86-7) found that in Kali Loro an average of 20% 
of the family budget and 40% of the calory intake of the family originated from 
homegardens. 
7. PIR: 'Proyek Ititi Rakyat' or nucleus estate scheme. This is a government scheme 
to bring smallholders into working relationships with bigger, more sophisticated 
farmers. Under this scheme, investors are required to sell 80% of the planting area to 
smallholders and to develop the remaining, or nucleus, land in the centre. The investor 
is expected to build a factory to process the crops and act as guaranteed purchaser to 
the adjoining smallholders. In addition, he is expected to offer technical and 
managerial assistance to the smallholders, who cultivate the 'plasma'. 
8. Ecological sustainability only forms part of the broader concept of sustainability. 
This concept refers to a situation of sustainable development, which may be defined 
as "...adevelopment which meets the needs of the present without compromising the 
ability of future generations to meet their own needs" (cf. Wereld van Verschil, 1990, 
p.87). It contains three components: growth of production (economic development), 
a more equal distribution, and the maintenance of the environment (ecological 
sustainability). The last component, i.e. maintaining the environment, is a rather new 
one. 
9. Dr. Emit Salim, Indonesia's Minister of State for Population and the Environment 
when he received the prestigious J. Paul Getty Wildlife Conservation Prize for his 
pioneer work on connecting the need for conservation and economic progress 
(Indonesian Development News, vol. 14, no.2,1990). 
10. Research by Hiisken in Gondosari showed that the yields of richer farmers (i.e. 
who possess more than 2.S hectares of land) are 30% higher per hectare on an annual 
basis than the yields of farmers of the middle category (0.2S - 2.5 ha.) and more than 
twice the yields of the marginal peasants. In this way the HYV very much increased 
the discrepancies in incomes (1988, p. 172). 
If these figures are representative for all sawah areas the worst must be feared. 
For Java, for example, in 1983 the following proportions of landownership are given 
(White, 1989, pp.74-5).: "Among rural Java's 15.8 million rural households some 4 
million household farms control about four-fifths of all the land and a minority of only 
11 % of the rural households control more than half of all the land. This pattern 
repeats itself in the case of sawahs, with about 3 million households controlling almost 
four-fifths of all irrigated rice land". 
11. In Hüsken's research village the average area under control of farmers who 
received credit was 2.5 hectares. Only 5% of the villagers possessed that much land. 
The small farmers were forced to get their money from other sources, either via 
private moneylenders - at usurious interests - or by economising on the production 
costs (1988, p. 173 sqq.). 
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12. СеЫокап is a system in which people obtain the right to participate in the harvest 
by performing, unpaid, the preparatory work, such as planting the young rice plants 
and weeding. At harvest time they receive one-sixth of the total yield. Although this 
may be more than what is paid under the éavvon-system, this system does achieve 
control over the number of participants and the wages that have to be paid. In the end 
there will be a bigger share left for the owner of the land. The number of harvesters 
under the «WoJton-system averages 10 per 0.15 hectare, or about 67 per hectare 
(Collier et al., 1973, pp.38-9). 
13. Under the tebasan-system the owner of the land sells his crop just before 
harvesting to a forestaller (penebas). The forestal 1er collects the harvest with his own 
crew, which usually consists of only men. As a wage, the harvesters receive a certain 
amount of money or a number of weighted kilograms of threshed rice. This improves 
the control over the payment of wages enormously. If the wages are paid in rice, a 
fixed part of the yield will be reserved to be divided among the harvesters by the 
forestaller. In such cases neither the forestaller, nor the owner of the land, has 
sufficient reason to minimise the number of harvesters. Control over the yield is the 
only thing that counts. This way of paying was still used in 1978 in 80% of the cases 
(Hayami, Hafid, 1979, p. 104). A strong increase in unemployment, however, may be 
expected when payment in cash becomes common. In that case it would be profitable 
for the forestaller to minimise the number of labourers. 
14. Hûsken (1979, p. 143) found that, in 1976, 65 % of the households in Gondosari 
did not possess land of their own. Utami and Ihalauw (1973, p. 146) describe three 
villages in the Klaten district (Central Java) where 56.2%, 55.7% and 69.9% of the 
population respectively had no land at their disposal. In the 20 villages, researched by 
Collier et al., the landlessness percentage varied between 10 to 89 %, with an average 
of 54% (quoted by Schiller, 1980, p.84). In two villages in Indramayu, West Java, 
only 35 % of the peasants possessed sawahs and/or a plot of dryland and only 24 % had 
access to land via tenure relations (Eijkemans, Van den Ham, 1982, p. 129). White 
(1989, pp.77-8), too, noticed a rather dramatic increase in absolute landlessness among 
Javanese rural households. He estimates a landlessness percentage of 43%. 
15. The number of insecticide applications by peasants who joined the programme, 
dropped from about 4.5 applications per season in 1986 to an average of 0.5 
applications in 1988. Overall, the use of organophosphate insecticides dropped from 
14,200 tons in 1986 to 5,800 tons in 1987, while the rice production per hectare rose 
from 6.1 tons in 1986 for peasants using 'normal' applications of insecticides to 7.4 
tons during the first harvest of 1988 for farmers practising IPM methods. The number 
of hectares infested by the brown grasshopper dropped from 61,000 in 1986 to 30,000 
in 1987. The costs of insecticide application per hectare fell to about one third (2,200 
Rupiah in 1988). The exposure of Indonesia's environment to the deadly 
organophosphate pesticides was reduced by an estimated 60 per cent (cf. Indonesia 
Development News, 1988, no.6). 
For a more detailed description of the results of the 'Integrated Pest 
Management' see Fliert: Integrated Pest Management: farmer field schools generate 
sustainable practices, Agricultural University Wageningen, 1993. 
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16. It must be kept in mind that the concept 'carrying capacity' is a relative concept 
related to the prevailing norms with respect to living standards. Of course external 
relations (i.e. access to resources from outside the area) and internal relations (i.e. the 
allocation of resources among the rural population which may either be even, or very 
uneven) are other factors of importance in the population pressure (cf. Palte, 1989, 
p.14). 
17. Nibbering, though, shows that population pressure is by no means the only 
determinant for shifting the cultivation pattern from a perennial to a less sustainable 
annual crop cultivation. In the Gunungkidul district in Central Java, land use changed 
especially as a response to increased accessibility (both concerning the demand for 
products of Gunungkidul and to production input, like fertiliser), the introduction of 
improved crop varieties and the self induced growth of off-farm activities. 'Increasing 
population pressure had not just caused the general deterioration of land and living 
conditions but in doing so had generated the push for change once the constraints had 
been removed' (Nibbering, 1991, p. 123). However, Nibbering carried out his research 
in Central Java, an area with a very high population density. Profitable markets for the 
newly developed products are close. This situation greatly differs from the majority 
of the cases in the 'outer areas'. Particularly the remote areas lack the development 
alternatives as they occurred in Nibberings' research area. 
18. In Bukoba, Tanzania, Ruthenberg found that 0.3 hectares of bananas mixed with 
beans are sufficient to cover one family's basic food requirements, whereas in seasonal 
crop farming an annual cultivation of about 1.2 hectares is necessary to meet the same 
need (Ruthenberg, 1971, p. 198). 
19. The remarkable fact that the peasants in the village of Kalisari, who apply the 
mixed garden system, are able to obtain two crops of maize a year from their dry 
fields, with less use of dung and mineral fertilisers per crop per hectare, must be 
attributed to the better condition of their soils in comparison to a second village, 
Merden Kidul, where the tegalan system is generally practised and where only one 
yield can be obtained (cf. Palte, 1989, p. 156). 
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3. DECISION-MAKING IN A PEASANT ECONOMY 
In the execution of their work, peasants meet many constraints. They are 
aware that they cannot reach all they desire at once and, consequently, 
they find themselves coerced to choose between many desirable or 
necessary activities. Many choices are made more or less by force of habit 
without giving much consideration to alternatives. However, some 
decisions are viewed to be more important and require more careful 
evaluation. As it is unlikely that different options will achieve the same 
goals to exactly the same degree, deciding between alternatives inevitably 
involves making trade-offs (cf. Huijsman, 1986, p. 19; Conyers/Hills, 
1984, p. 133; Richardson, 1977, pp. 105-6). 
Decisions concerning agricultural production may deal with short-
term investments - not exceeding one growing season - or extend far into 
the future in case of, for example, applying soil conservation measures 
or taking out loans. Peasants have to take the market situation into 
account: they need to decide not only what and how much to produce, but 
also how and where to sell it. Peasants have to decide what production 
techniques to use and how to allocate their scarce resources of land, 
labour and capital among the alternatives open to them. 
The decisions peasants have to make are interrelated. Decisions on 
what to grow or raise, and when, how and for whom; whether to grow 
cash or food crops and to raise livestock or to take on off-farm activities 
are connected with the effects such activities may have on the family's 
goals - educating children, paying self-help dues, treating illness and 
social debts. The peasant's decisions are also influenced by the resources 
available to the household. These resources do not only include land, 
water, labour, and capital, but also social resources, such as information 
on agricultural methods, security ties with well-to-do families, social 
influence and links with (lower-level) government bureaucracies. The 
latter is important to facilitate possible participation in government 
support programmes, or to exert influence on government decisions that 
could affect the peasant's community. Social resources sometimes limit 
the range of effectiveness of decisions taken by individual peasants and 
their families. Finally, environmental constraints may limit the options 
open to the household to make choices; ecological factors may restrict 
agricultural production. 
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3.1 Recognising the peasants' rationality 
Rationality is assumed to play an important role in the peasants' decision-
making process. "Rational decision-making can be regarded as making 
decisions by exercising one's reason rather than merely by guessing or 
reacting to emotional impulses" (Conyers, 1982, p. 175). In general, the 
rational approach is considered to be an 'ideal' approach1. The criticism 
levelled at this concept basically centres on the idea that, to be rational, 
one must be comprehensive in the sense that all the information relevant 
to a particular problem is collected and analysed, all goals and objectives 
are ranked in order of preference and that all consequences of all possible 
courses of action are calculated before taking a decision. Of course, in the 
real world this is clearly impossible. Decision-makers would simply not 
be able to deal with the amount of information involved (Conyers, Hills, 
1984, p.68). In addition, certain factors that may be of potential relevance 
for the decision-making process are simply not known. Because full 
rationality in decision-making proved to be unrealistic, the concept of 
limited rationality was introduced. This means that only some selected 
alternatives and their most important consequences with respect to key 
goals and objectives are actually taken into consideration in the decision-
making process. According to Ortiz (1980, p. 196), there are two obvious 
reasons why peasants do not behave according to the ideal model of the 
efficient rational peasant: "In the first place, farmers are neither well-
informed, nor are they necessarily competent statisticians. In the second 
place, utility decision models themselves are gross simplifications of 
reality... Despite the sophistication of present day micro-economic models, 
they do not perform all that well when used to predict the behaviour of 
peasant farmers". 
Since the idea of 'comprehensiveness in decision-making' does not 
seem to be realistic, the concept of 'incrementalism' has been developed. 
'Incrementalism' emphasises the gradual and marginal character of 
changes that occur as a result of decision-making. Decisions can be 
reversed if this is thought to be necessary and things can return to the 
way they were before the change was introduced or steered in another 
direction. Such changes must, therefore, be small. People cannot always 
anticipate the course of future events. Changes will be contested if they 
are considered to be detrimental to certain groups. Furthermore, the 
process of choice rarely consists of an explicit moment. It is, generally, 
a continuing process in which, through the passage of time, and through 
the taking of other decisions, options are adapted (Johnston and Kilby, 
1984, p.63). 
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Transposed to the peasant's daily life, 'incrementalism' implies that, 
by introducing certain changes to his cultivation techniques or new 
activities to his holding, the peasant will be able to size up and adapt to 
any management problems and risks that are associated with such 
developments in a gradual manner. It will enable him to determine to 
what extent these newly introduced activities will conflict with the input 
demands of existing activities. In reaction to possible problems he may 
find new management practices that are aimed at reducing the effect of 
such problems and risks as much as possible2. The incremental analysis 
does not only facilitate a gradual apprehension of new production 
technologies, but also allows comparison with the performance of existing 
production techniques which the peasant intends to (partly) replace. The 
size of the problem is greatly reduced, because the problem of choosing 
is narrowed down to part of the production system. Alternatives can thus 
be better evaluated, even taking into account multiple, and possibly 
conflicting attributes, including various risk aspects. 
Rationality - in particular economic rational behaviour - among 
peasants in developing countries was heavily questioned until the early 
1960s. Peasants were supposed to be inert economically, backward 
technologically, and to have limited aspirations and deficient 
entrepreneurial attitudes. They were thought to be inherently conservative, 
'tradition bound' and resistant to change. However, over time this idea 
turned out to be a total misconception. Peasants in traditional agriculture, 
it was argued then, act rationally in the economic sense, within the 
context of the available resources and given' the existing technology. 
Many peasants have life-long experience in, year after year, cultivating 
the same type of land, sowing the same crops, using the same production 
techniques and bringing the same skills to bear. In this way they have 
gradually adapted the cultivation of their agricultural land to the 
environmental conditions. Recent agricultural patterns are the result of 
long and short-term adaptations, based on the peasants' own observations 
and experiments. This process resulted in a production system with 
comparatively few significant inefficiencies (cf. Huijsman, 1986, p.l; 
Upton, 1984, p.259). 
The idea that peasants are rational in the economic sense, not so 
much conservative by nature but rather seriously constrained from doing 
anything very different because of their limited access to technology and 
training was of great practical significance in the 1960s. The newly 
developed vision on the peasants' economic efficiency formed the basis 
for a course of action which planned to transform traditional agriculture 
by introducing new technologies, training and extension programmes and 
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providing a better infrastructure. Except of limited knowledge and access 
to modern technology, constraints to the agricultural sector were thought 
to be mainly of a physical nature. If 'development' could supply these 
means, problems would be solved. Hence the peasants were assumed to 
be economic 'maximisers', i.e. peasants would do their utmost to reach 
maximum economic returns from their inputs. 
This concept was, in turn, combatted by Lipton, among others. He 
argues that a peasant cannot purely be an economic maximiser because 
he is much too constrained by social, cultural, religious and educational 
factors. In his study on Kavathe, India, he illustrates his findings by 
proving that peasants do accept constraints on their behaviour which 
reduce profit and which are not imposed either by the law or a moral 
code. He furthermore points out that there seems to be no agreement on 
practices to get as much profit from the land as possible, although the 
peasants have a long experience of farming in an unchanging 
environment. In addition, he notices disagreement on important aspects of 
farming, even among peasants with similar resources. Finally Lipton 
argues that peasants tend to prefer a high share-rent to a small fixed land-
rent, behaviour that cannot be referred to as maximising in the economic 
sense (Lipton, 1984, pp.259-64). Peasants are thus not motivated solely 
by the search for economic profit. Variables that are not purely economic 
are also important in the decision-making process. These variables even 
to a large extent determine the outcome. A change in social values can 
alter economic behaviour. 
Currently most scholars who study decision-making theories, agree that 
absolute economic maximising behaviour is not realistic in a developing 
country environment. There is a consensus that decision-makers cannot 
have a comprehensive overview. Choice situations follow each other 
sequentially throughout the production cycle. Peasants do not make one, 
but many decisions. Moreover, not all options are within the peasants' 
reach. Apart from the bio-physical, also social and political environments 
determine part of the ultimate result. 
3.2 The bio-physical environment as a structuring factor 
The bio-physical environment comprises several environmental conditions 
that are important for land-use. This is not restricted to soil, but also 
includes climatological, relief, hydrological and biological conditions. 
These elements largely determine the agricultural options. Farmers can 
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overcome some bio-physical constraints if they have technical means at 
their disposal to combat these constraints: irrigation and drainage can 
reduce the impact of rainfall, fertilisation restores low soil-fertility, 
pesticides help to combat diseases and insect damage, and terracing is 
effective in preventing erosion of the soil. But, since most of these means 
involve significant financial investments these are not within reach for a 
great number of peasants in developing countries. 
The agricultural production environment possesses several 
qualities3, which can be described by using land characteristics4. Land 
characteristics like landform, parent material of the soil, organic matter 
content, extent, elevation, evidence of erosion and precipitation rate are 
all very important for (potential) agricultural land use. Additionally factors 
like the existence of potentially limiting soil-layers and effective soil-
depth, drainage, permeability, soil profile, pH, texture, available minerals, 
total nitrogen, cation exchange capacity, base saturation, and a number of 
other characteristics of the soil can be mentioned as being significant for 
possible crop cultivation (cf. C.S.R./FAO, 1983, p.2). Combinations of 
such characteristics will determine an area's suitability for different kinds 
of agricultural use. As the number of combinations is almost unlimited, 
'land' consists of unique units, each with its specific characteristics and 
qualities, resulting from - among other things - its genesis, location and 
use. 
Often Western cultures see human society as separate from and higher 
than the physical and biological environment. The relation is perceived as 
one in which human beings both manage and exploit the environment. 
The environment is regarded as a passive recipient of human actions3. 
Other cultures, however, often regard the relationship with the 
environment in quite a different manner. The environment is viewed as 
less creatable; as a given resource which may be suitable for agriculture 
to a lesser or a greater degree. Peasants are only able to undertake rather 
marginal changes to adapt the environment to their agricultural needs. In 
both perceptions, however, there are three significant properties in an 
agricultural environment that will reflect how well the separate 
landholdings are functioning. These are productivity (the yield of goods 
and services from an agro-ecosystem); stability (the reliability or 
constancy of the yield); and sustainability (the viability of the agricultural 
ecosystem, or its capacity to continue producing on a long term basis) (cf. 
Marten, Saltman, 1986, pp.31 sqq.). To these three Conway adds a fourth 
one: equitability. This is a measure of how evenly the products of the 
agrosystems are distributed among its human beneficiaries (Conway, 
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1985, p.47). Equitability is concerned with a comparison among peasant 
families, whereas in this study the decision-making at the level of the 
individual peasant families is focused on. Within each separate 
landholding the family members will concentrate on productivity, stability 
and sustainability. 
Productivity is important of course, because it reflects the output of 
the agricultural system. The output must be higher than the input to keep 
the production process going. The difference between output and input, 
i.e. the extra yield per unit of labour and material means invested, 
determines the productivity. The greater the difference, the more 
profitable the landholding. 
Stability is important, because smallholders depend on a certain 
minimum annual production level. And yet agricultural production often 
fluctuates from year to year, particularly on marginal land where periodic 
fluctuations in rainfall, pests, and a variety of other natural phenomena 
may increase or decrease yields. 
Finally, sustainability is thought to be important because peasants 
are occupied with short-term as well as with long-term survival. The 
landholding must have the ability to maintain its productivity, when 
subject to stress or perturbation. This means that sloping land has to be 
protected against erosion, the nutrient status has to be maintained by the 
adequate use of manure or fertiliser, and that toxic wastes must be 
disposed of safely. Predictable hazards have to be assessed and prepared 
for as well as possible, for example by water supply and flood protection 
schemes and by avoiding risky sites. If farming methods are too exploi-
tative, i.e. if reserves of soil nutrients and humus are being withdrawn 
without sufficient replenishment, the available resources - and in 
particular the soil - will be exhausted very quickly and peasants would 
lose the basis of their own and their families' existence. 
All peasants would obviously like their agricultural systems to score high 
on all three qualities. But the three desired characteristics often conflict. 
Highly productive agricultural systems often entail high risks. Those risk 
factors, in turn, reduce the stability. To keep variances between limits, 
peasants have to make concessions regarding productivity. For example, 
local crop varieties which yield lower harvests than High Yielding 
Varieties may be preferred, because they are generally more resistant to 
pests, droughts, soil nutrition deficiencies and other environmental stresses 
of the area. Highly productive systems may also drain ecosystem 
resources and jeopardise the continued sustainability of the system. For 
example, highly productive crops may remove large quantities of the 
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soil's mineral nutrients when the crops are harvested instead of leaving 
them in the field to be recycled for further crop production (Marten, 
Saltman, 1986, pp.33-4). Nevertheless peasants ultimately strive for a 
higher and more profitable production. 
3.3 Contextual constraints 
Besides being constrained by their bio-physical environment, peasants also 
have to overcome obstacles to obtain a maximum production in the field 
of their political, economic and socio-cultural surroundings. Decisions to 
combat such obstacles can only be influenced to some extent by 
individual peasants or their families. According to the influence peasants 
have on the decision-making, Anthonio distinguishes four different levels. 
First and second order decisions are within the individual peasant's 
effective reach and will be discussed in section 3.4. In contrast., 'third 
order decisions are clearly outside the scope of any one individual or any 
related homogenous group. Decisions on the use of common resources, 
on land ownership, and on the cost of resources and of products fall 
within this category... In the higher order decision-making category the 
farmer is only remotely referred to and he is not actively involved in deci-
sion-making. In essence, higher decisions are tend to be "imposed" on 
him' (Anthonio, 1977, pp. 121-3). 
The access to agricultural land is something which is only marginally 
within the decision-making capacity of individual peasants. This problem 
is especially acute when land is scarce, as it is in most parts of Indonesia. 
Rapid population growth and urban expansion make agricultural land a 
relatively scarce commodity. But, even there where land is still abundant, 
many people do not have adequate access to it. Such a situation usually 
has far-reaching consequences for the decision-making process of peasants 
in relation to their agricultural production. Where land is rented for just 
a couple of years and tenancy is uncertain, peasants will be reluctant to 
cultivate perennial crops. They will refrain from activities that demand 
money and energy to make production more sustainable, such as terracing 
or even the use of manure, compost and artificial fertilisers, as they 
consider them to be potentially 'lost' investments. On the other hand, 
having adequate access to agricultural land, does not guarantee sufficient 
attention to maintenance of the agricultural means of production either. 
Frequently neglect of farmland is clearly visible. 
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Decisions on land-use are also to a great extent influenced by the 
government, since the authorities are assumed to be responsible for 
creating the conditions within which agricultural production takes place. 
The tasks of the government are in the field of political emancipation of 
peasants, the construction of a good infrastructure, stabilisation of prices 
for both input and output, agricultural extension, provision of credit 
facilities, starting re-greening and reforestation projects, and possible other 
development programmes. Government actions may determine 
improvements in the quality of decision-making at the farm level (cf. Sen, 
1977, p.6). Nibbering acknowledges in his study in Central Java, in which 
he shows a successful rural development in the area of Gunungkidul, that 
.. 'the role of the government has clearly been a very important one at 
both village and regional level' (Nibbering, 1991, p. 125). However, 
unfortunately many government decisions impose constraints and hardship 
on the peasants and their families and disrupt the decision-making set on 
which they are able to exert influence, rather than help them to improve 
their agriculture and living standards. For example, government policy is 
often urban-biased. The emphasis is often on the well-being of the urban 
population because the power-base depends on that urban population. The 
harsh conditions existing in rural areas then even become worse. 'One of 
the easiest ways to buy the support of the urban population is through a 
cheap food policy... The prices of staple products such as rice are held 
artificially low by government action and as a result it is the fanners who 
end up subsidising their urban brethren' (Beaumont, 1989, pp.452-3). 
In addition to the frequent preference that government authorities 
have for satisfying the urban population, they will always face a conflict 
between equity and efficiency. Governments have to consider where to 
invest their scarce capital: poor regions are usually poor for very obvious 
reasons (scarce resources, unfavourable location, et cetera). Investing in 
poor regions commonly generates poorer rates of return than investment 
in areas that are already well endowed. Choosing which area should 
receive the investment is a political decision. 
With the aim of raising the agricultural income in a structural and 
sustainable manner, government assistance is very much needed to create 
an infrastructure suitable for marketing agricultural products and the 
timely reception of the required input. Infrastructure also comprises a 
network of social, economic and physical interactions. If there is no 
properly developed (telecommunication network, the interactions follow 
the existing road pattern. Only via such networks can areas be integrated 
in the national economy. Besides for the marketing of products and the 
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supply of inputs these roads are indispensable for the access to 
information, technological modernisation, and innovation. In this way road 
networks, in appearance and user-intensity, reflect the areas' integration 
in the national/regional economy and the existing disparities in a region. 
The 'situation' of an area turns out to have a great impact on agricultural 
decision-making, both on the micro- and macro-level. An example of the 
choice of crops, influenced by the 'situation' on the micro-scale is that 
arable land located far from a village is not used or only used for 
products with a low mass like coffee or cloves, whereas an example on 
the macro-level might be that isolated locations rarely produce for the 
market. Changing the 'situation' by opening up an area can therefore be 
of decisive importance. With an adequate infrastructure at their disposal, 
peasants will be less subjected to manipulation of prices, both of products 
sold and purchased. Manipulation frequently takes place in isolated areas, 
or at locations where the market is geographically limited to the 
community and perhaps the neighbouring villages. The smallholders are 
forced to sell their products to (a few) middlemen. By purchasing farm 
products at or near the 'farm gate', moneylenders and traders increase 
their profits at the farmer's expense. In addition to manipulation, these 
farmers are subjected to seasonal fluctuations in food prices which may 
also raise the purchasing cost of household consumption needs. "In many 
rural communities with poor transportation and marketing facilities, 
farmers who sell their crops and rely on the market for their own 
consumption needs may eventually pay higher prices for staple foodstuffs 
than they receive for selling the same commodities. Thus it is more 
economical to produce foodstuffs for their own consumption than to grow 
them for sale" (Berry, 1980, p.331). 
Market-oriented farming patterns are affected by developments at 
local, regional, national, or international levels. A wrong prediction of the 
market potential can have far-reaching consequences. Since the prices for 
products on the market are not determined by the peasants, but dependent 
on 'demand-supply' mechanisms, it is risky for peasants to be dependent 
on the market. It may even stand in the way of survival. Low prices 
resulting from flooding the market may mean insurmountable shortages 
in the household budget. This danger of strongly fluctuating prices makes 
that not seldom there is little incentive for the peasants to produce for the 
market 
For farmers the existence of a reliable market for their products is 
an important pre-requisite to decide on cultivating certain crops. The 
transportation of products to these markets has to take place in a manner 
that is economically viable. The greater the physical distance the farmers 
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have to bridge, the lower the market-induced production will be, although 
one must, of course, take the volume-price ratio into account. At a certain 
point, dependent on the product concerned, incentives will be insufficient. 
Farmers generally perceive distance in financial costs. Transportation over 
a longer distance via an all-weather road is generally much cheaper than 
transportation over a short mud-track. The scope for potential buyers of 
the farmers' products becomes much larger if there is a suitable 
infrastructure available. 
Apart from an improved infrastructure, which, by the way, does not 
automatically bring more prosperity to a region and its inhabitants, there 
are also other processes that might bring an area into a 'take off phase. 
This stimulus may, for example, be provided by the 'discovery' of the 
economic value of certain crops. Several areas in different parts of the 
world have in this way profited enormously from the introduction of 
rubber trees or oil palms. 'Modern' instances of such 'discoveries' are the 
Pinus and Eucalyptus trees, which are used for paper and pulp production. 
Marginal soils can be made profitable by relatively modest investments 
if a processing facility (for example a paper and/or pulp factory) is 
established. In such cases the opportunity-costs of land, commonly left 
fallow or used extensively for cattle grazing, increases substantially. 
Besides increased economic prospects for those areas, such plantations 
and factories add some agricultural 'know-how' to the region. 
One of the most obvious government tasks is to improve the region's 
infrastructure. This should, however, not be limited to building and 
construction. The government will also have to supply a number of other 
assistance programmes. One of these is to make credit facilities available. 
Credit is necessary, because many peasants lack the money to invest in 
activities to raise their income and to stimulate sustainability. If they lack 
the required capital investments, the level of technology will remain very 
low. Peasants will hardly invest in the sustainability of their landholding. 
Credit facilities are also necessary in the short term. Planting 
perennial crops, for example, may be a great problem for peasants since 
they cannot afford to wait several years for the cultivated crop to yield. 
In the meantime they even require (financial) input for fertilisers. 
Consequently, trees are not often rejuvenated, even though - from an 
economic point of view - this would be advisable. Lack of financial 
resources to cover short-term expenses is frequently mentioned as the 
main reason. The limited distribution of mixed-garden cultivation in the 
uplands of Central Java, despite its advantages, is attributed to the 
unfavourable short-term input/output ratio of labour and capital (Paite, 
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1989, p.81). This, however, does not imply that farmers would turn 
directly to perennial farming and other more sustainable forms of 
agriculture if the financial assets were available. 
Reforestation and re-greening projects, frequently promoted in 
developing countries to maintain the water economy, combined with 
restrictive legislature for cultivation of slopes or catchment areas of 
important rivers or lakes, is another programme which relies heavily on 
government backing for success. Apart from for the water economy, re-
greening and reforestation programmes are also desirable because of the 
increasing need for firewood. The cutting of firewood is a problem that 
needs solving urgently. Individual peasants usually lack the knowledge 
and/or the opportunities to start their own preservation programmes. 
The last government task referred to in this listing, which is far from 
exhaustive, is agricultural extension, adapted to the needs of the peasants. 
The absence or presence of such a programme is of vital importance for 
the decision-making process of rural people on behalf of their agricultural 
practices. Care should be taken to develop extension programmes which 
are economically, socially, culturally and ecologically feasible. It must 
also be kept in mind that the emphasis should not only be on improving 
the production. Stability and sustainability are just as important. 
Emphasising increased production by introducing new varieties and 
promoting modem technologies, as used to be done by government 
officials and agricultural scientists, denies the peasant's experience and 
rationality, i.e. not striving for maximum production per se, but trying to 
obtain a maximum production within the constraints perceived by him as 
to stability and sustainability6. As it is essential to find a balance between 
stability, sustainability and the productivity of the landholdings, peasants 
will generally only feel secure when they employ cropping systems based 
on a technology they understand well and which has been tested locally 
for several years, and know that they can provide the necessary inputs and 
use or sell the resulting products. 
Traditional production systems, like homegardens or three canopy 
mixed gardens, have often resulted in a good combination of productivity, 
stability and sustainability7. They are generally more akin to natural 
ecosystems than modern agriculture is. Traditional landholdings are 
usually quite well adjusted to the environmental conditions under which 
the peasants operate. Over time they have developed 'technical 
arrangement' systems, relating to the total system of local traditions for 
selecting seed varieties, planting techniques, and timing, designed by trial 
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and error* over centuries to produce the most stable and reliable yield 
possible under the circumstances (cf. Scott, 1976, p.2). 
The levels of production technology and the resources available to 
the peasants are such that they have only a limited ability to change and 
adapt their practices to climatological or biological hazards. This, 
however, does not imply that their holdings could not be more productive 
using traditional methods. Neither does it imply that peasants do not try 
to improve the productivity of their fields, while simultaneously paying 
attention to the stability and sustainability of their land. Evidence of 
production increases by more intensive tillage of irrigated fields has been 
abundantly provided by the 'agricultural involution' advocates (cf. Geertz, 
1963). Possible measures for a rise in production in dryland agriculture 
include removing stones, terracing sloping fields, mulching9, hoeing 
instead of ploughing, using a dibble or planting-stick instead of sowing 
the seeds, practising mixed cropping instead of monoculture, frequent 
weeding, irrigation, and careful harvesting. Apart from cultivation 
techniques, improvements in the post-harvest technology can also raise 
the agricultural output substantially. 
By simply introducing modern technology without first making a thorough 
study of the agricultural land use currently applied, the peasant's own, 
ecologically out-balanced agricultural practice is sometimes destroyed and 
replaced by a system which may indeed be potentially very productive, 
but which needs a lot of care to be ecologically sustainable10. The 
'technical arrangements' of the traditional peasant community are often 
put overboard too easily and regarded to be useless". 
Nevertheless traditional cultivation techniques have changed due to 
population growth or to 'modern' influences on agriculture from outside 
the own environment (extension). Peasants do start other cultivation 
practices, sometimes losing environmental preservation from sight. Mono-
cultures, fertilisers, pesticides and so forth may seem profitable to apply, 
but can be very detrimental to the ecological balance. Mono-cropping 
is/can be a threat to ecological stability. It may disturb the ecological 
balance and, consequently, increase the possibilities for diseases to 
develop. Stability has to be created artificially under mono-cropping: 
diseases must be treated with all kinds of pesticides and nutrient-depletion 
has to be solved by adding fertilisers. But the biological environment is 
only partly controlled by humans. Mankind's struggle with all kind of 
fungi, insects, parasites, weeds and rodents is probably a never-ending 
activity. Resistance against pesticides has been developed again and again. 
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3.4 Decisions within the scope of the peasant and his family 
The last category of essential factors in the peasants' decision-making 
process consists of factors on which the peasant, or his (close) family 
members, does have decisive power. Obviously current agricultural land 
use and the decisions related to such land use, cannot be explained solely 
by factors of the bio-physical environment or factors determined by 
others. Anthonio defmes this category as consisting of first and second 
order decisions. 
"First order decisions are those over which one individual has 
absolute authority. The effective scope of the decision may, 
however, have forward and backward linkages beyond the in-
dividual. Disposition of one's own labour is a first order 
decision. 
Second order sets of decisions are invariably made by a 
defined small, but homogenous, group (or unit) of people 
bound together, temporarily or otherwise, by a common and 
easily identified objective or relationship (for example the 
family). There is usually more than one decision-maker and 
the nature of decisions to be made is such that the members 
may individually have different or even conflicting views and 
the impact of such decisions may be different for the 
members of the decision- making group. In traditional 
agriculture, this order of decision making is perhaps one of 
the most important." (Anthonio, 1977, pp. 121-3). 
The categories distinguished are fully interrelated, also with the third and 
higher order categories. Each level of decision-making has an impact on 
the outcome of the final decisions on the choice of crops, the use of 
technology and, ultimately, on the type of farming which is chosen. 
Although there is a clear distinction between first and second order 
decisions, this study will make no clear division between the two levels. 
Indeed, reference to a household's interests and decisions actually 
obscures the privileges of some members at the expense of others. There 
are gender and age-based inequalities within each household. The scope 
of this study, however, is aimed at the results of the decision-making 
process at the level of the agricultural holding. The resulting household 
strategy is important. It will deal, particularly, with the reasons why 
certain types of farming are chosen. 
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Decision-making by individual peasants and their families would be quite 
easy if the peasant could follow one relatively simple criterion like 
maximisation of the output. Although the peasant would certainly have to 
face problems concentrated around the means by which costs and benefits, 
expressed in monetary terms, can be compared with those that can not be 
measured in this way, these problems would not prove to be 
unsurmountable. But when he has to combine several criteria, such as 
maximising the output and minimising the risks involved (e.g. natural 
hazards or market fluctuations), his decision-making process becomes 
more complicated. The more criteria are added (e.g. investments in private 
or social interests, in short-term or long-term production, or in economic 
gains at the cost of ecological deterioration) the harder it is to take an 
optimal decision. An additional phenomenon, gaining in importance, is the 
fairly recent change in the socio-economic environment of present peasan-
try. Peasant societies used to be concerned with subsistence agriculture. 
But now, as rural communities are becoming more integrated in the 
national market economy, the peasants are forced to respond more directly 
to prices and market trends. These are based on relatively short-term 
supply and demand pressures, whereas the majority of the traditional 
agricultural systems adapted to long-term ecological and economic forces. 
Thus the transition from 'traditional' to more 'developed' farming 
practices is also a transition to a different decision-making framework; a 
framework which is probably not adapted to survival in bad years, but 
rather to profit-maximisation in average years (cf. Barlett, 1980, pp.5-6). 
Most planners underrate the potential impact that accelerating 
developments in the agricultural sector (i.e. first and second order 
decisions) may have on individual peasants. Labour, skills, socio-cultural 
relations, organisation and decision-making are by far the most important 
elements in agriculture, but they do not get the emphasis they deserve; 
they tend, erroneously, to be assumed as a given fact (cf. Anthonio, 1977, 
p. 119). Obviously, the peasants' living conditions are important. For 
peasants living close to the margin of survival, fluctuations in the total 
agricultural output can be disastrous. Just a little bit less may already 
mean that they do not have enough. Producing sufficient food to survive 
physically and to pay for a number of necessary goods (clothing, housing, 
school fees) is essential; security of the minimal subsistence level is 
crucial. The system developed puts emphasis on maximum stability. 
However, it does not guarantee sufficient productivity. 
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Of the three desired characteristics of a holding, 'traditional' farmers tend 
to emphasise the stability of the system, since they are so much subjected 
to conditions of risk and uncertainty. Production and sustainability rank 
second and third, respectively. Farmers try to strike a balance between 
maximising profits or yields and minimising the risk of failure. With the 
inclusion of risks in the decision-making it is increasingly difficult to 
make the best choices. They depend upon a great many factors12. 
However, acquiring all relevant information is hardly possible, due to the 
wide range of information needed, its uncertain character and the 
interdependence among these variables. It may, therefore, be more 
appropriate to view the decision-making process in terms of satisfying 
ramer than optimising behaviour. 
Since, because of its complexity, individual peasants cannot handle 
all the necessary information, it will be necessary to simplify the choice 
models for the peasants' decision-making. This can be done in two ways: 
by retaining optimisation, but simplifying the problem of choice 
sufficiently so that the optimum is computable, or by constructing models 
that provide satisfactory decisions. "Decision-makers can satisfy either by 
finding optimum solutions for a simplified world, or by finding 
satisfactory solutions for a more realistic world" (Simon, 1979, quoted by 
Huijsman 1986, p.45). This makes the dichotomy between optimising and 
satisfying behaviour rather arbitrary. 
Peasants have to make many decisions on uncertain events, both in the 
economic and in the bio-physical context. Uncertainty is caused, to a large 
degree, by climatological factors, but aggravated by external factors which 
individual peasants are hardly able to influence (e.g. accessibility of land, 
provision of cash-inputs, fluctuations in market prices) or decisions made 
by others (e.g. the types of crops cultivated by neighbouring farmers) 
(Huijsman, 1986, p.271). The more uncertain the future, the greater the 
risks involved perceived by the peasants. With regard to the small 
margins between which the peasants have to manoeuvre, they will try to 
avoid risks and to minimise uncertainty. Consequently, under conditions 
of risk and uncertainty, they will prefer to use cropping systems that are 
flexible and diversified and that make their holdings less susceptible to 
climatological, biological, and economic hazards. The establishment of 
mixed gardens fits in this objective. Certain species of perennial and 
annual crops may have some additional, favourable characteristics, such 
as a more flexible harvesting time, less labour input or storage 
possibilities, which could be a reason for cultivating them. 
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Other important factors to determine the choice of crops are the 
costs of the inputs required for cultivation and the crop's ability to adapt 
to environmental factors during the crop-cycle (cf. incrementalism, section 
3.1). Minimising the costs of inputs is an important reason to cultivate a 
certain crop. These inputs do not only comprise manure, fertiliser, 
pesticides and seeds, but also the time that the peasants have to bridge 
before their investments bear fruit. Potential profits that might be realised 
prove to be of minor importance to peasants living close to the poverty 
line (Eijkemans, Van den Ham, 1982, pp.32-4; Achmad et al., 1980, 
p.26). This results in their choosing cheap crops that are easy to grow, 
with low demands on soil fertility and fertilisation and that do not involve 
great risks in cultivation. The earlier the input investments are made, the 
higher the chances of investment losses due to uncontrollable risk factors. 
Peasants will therefore be rather reluctant to make investments early on 
in the growth-cycle of crops, especially if such crops do not or only 
poorly adapt to changing situations. This also applies to the use of 
preventive pesticides. 
Farmers will always feel the need to predict future developments13. They 
all need to think of their long-term survival. To be certain of future social 
insurance they invest in their social and cultural environment. Sometimes, 
however, they have to focus on short-term gains, just in order to survive. 
Thinking about stabilising the long-term output flow has little meaning for 
households in a poor financial position. For them short-term, safety-first 
income generation that maximises the short-term financial security of their 
family takes precedence over long-term security, even though they may 
be aware that by concentrating on short-term income earning oppor-
tunities, they may increase the production risks for agriculture in the long 
term. "It is, therefore, not so much the perceived risk in agriculture that 
prevents poor households from choosing risky alternatives, it is the 
necessity to choose for particular activities (limiting other choice options) 
that secure immediate subsistence needs and avoid specific investment 
losses to keep financial risk at an manageable level" (Huijsman, 1986 
p.282). The principle of 'safety-first', according to which "...thecultivator 
prefers to minimise the probability of having a disaster, rather than 
maximising his average return" (Scott, 1976, pp. 17-8) will be applied. 
Scott, as an advocate of the moral economy approach, classifies such 
strategies as risk averting14. Via various practices peasants, as much as 
possible, try to avoid situations in which the risks involved can no longer 
be controlled. This risk control may even take place at the expense of a 
lesser total yield. The alternative could be that the ultimate loss would be 
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too great because of environmental (physical, social and economic) 
factors, such as unexpected drought, lack of labour force to harvest, or 
declining market prices, which could result in insufficient total income. 
Indebtedness, greater dependence on other, richer, peasants, or 
malnutrition could be the consequence. Scott therefore argues that this 
risk-averting behaviour constitutes a sound economic practice for 
subsistence farmers. 
But generally it is logical to expect them to invest in the sus-
tainability of their physical environment, too. If farmers can afford the 
'luxury' of not just thinking about sufficient food supply for their own 
subsistence, they will not aim at short-term profit maximisation. On the 
contrary, they will try to make choices that will guarantee them maximum 
provision of basic needs in the long run. This implies profit maximisation 
over a period of several growing seasons; of which some may be 
rewarding, and others disastrous. They are not preoccupied with 
maximising expected profits in the short term, but with maximising their 
chances of survival (cf. Huijsman, 1986, pp.38-9). This could be done in 
the manner explained in the game-theory, in which decision-makers are 
willing to trade off risk against income. There is always a best strategy 
and a calculable pay-off for each player. Each player is then 'mini-
maxing' - minimising maximum loss or maximising minimum profit. A 
farmer's search for maximum security may be interpreted as the farmer 
playing a game against nature. He will try to pick a combination of crops 
to maximise his minimum profit. The closer farmers are to the margin of 
survival, the less risk they can permit themselves to take. Peasants 
bordering the margin need a great many extra profit prospects to make up 
for even a small extra risk. But over time practically every peasant has 
discovered a set of rules to ensure survival. That is, by a kind of long-
term event matching, he has found a group of practices, a group of deci-
sions about allocating farm resources, which allow him just tolerable 
levels of profit, security and status. This set of rules permits him to 
muddle through in the good and the bad years alike. He is naturally 
reluctant to change this (cf. Lipton, 1984, pp.265-6). 
Another consequence of trying to avoid dependence upon factors 
which are - according to the moral economy advocates - difficult to 
control is that farmers will not easily rely on the market. Market prices 
being too instable and insecure, farmers do not dare to leave their 
subsistence production. And, if they do produce for the market, they will 
combine commercial production with subsistence farming. This implies 
that peasants involved in market production are usually relatively well-to-
do and can bear some, albeit sometimes moderate, losses. 
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The political economy approach15, of which Popkin is the most 
vocal supporter, disagrees with the reasoning that peasants only show 
risk-avoiding behaviour. On the contrary, he argues, peasants will 
continuously attempt to raise their production. If they have a surplus to 
dispose of, it will be invested in a risk-bearing way. Peasants are prepared 
to take risks (among others on innovations and experiments), if potential 
success would improve their position (this might be achieved by 'mini-
maxing', cf. the game theory). Peasants are not averse to changes or 
innovations. To peasants experiments are important sources of information 
on which they can base their assessment of new technologies and improve 
existing farm plans and practices. New technologies, even when initially 
showing a poor performance, are not immediately rejected (cf. Huijsman, 
1986, p.274). A combination of these two opinions, however, would seem 
to be the most appropriate. Indeed, peasants are not reluctant to take risks 
as long as such choices will not bring them below the critical level of 
existence. 
In traditional societies social relations are essential for survival. The 
peasant's social environment therefore forms an important component of 
his decision-making reference framework. Although technical and 
economic factors may indeed be extremely important, they are not 
necessarily the only ones, and in some decisions not even the most 
critical. With the objective of securing long-term survival, peasants have 
also developed some 'social arrangements', apart from the 'technical 
arrangements'. These are: patterns of reciprocity, forced generosity, 
communal lands and work-sharing (Scott, 1976, p.3). Together with 
fellow villagers, peasants create a complete network of relationships and 
institutions that may serve as shock absorbers in times of economic 
hardship. This mechanism works in a redistributive manner, and supplies 
a minimum subsistence insurance for every fellow villager (ibid., p.5 and 
p.41). In this way the farmers provide themselves with vital and reciprocal 
social insurances. Since the farmer forms part of a community he is 
entitled to certain expectations, but, simultaneously, he has certain obliga-
tions towards society, too. This makes individual farmers, in their role as 
decision-maker, social persons who express their social position and 
relationships (his or her interdependence on others) in each decision they 
take. "The idea that choices a person makes are not fundamentally 
dependent on choices that other people make, or on relations to other 
people, is useful for normative analysis...but it is simply misleading when 
trying to understand actual behaviour" (Cancian, 1980, pp. 173-4). 
Nevertheless such support systems are often neglected. These traditional 
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systems are eroded by many 'imposed' modernisations before new support 
systems for the peasants have come into being. This often means that, 
during a period of change and modernisation, farmers who are close to the 
margin of existence and can only afford very limited risk-taking will have 
little or no access to traditional social security mechanisms precisely at 
the time when they are most needed. Such traditional mechanisms 
typically get no support from development planners. In fact the 
mechanisms may be the first targets to introduce change under the 
mistaken assumption that they are irrational, uneconomic and so forth (cf. 
Appell, 1988, p.277). 
According to the moral economists, villagers - for reasons of mutual 
dependency - will not withdraw and cannot afford to withdraw from 
social arrangements. A certain distribution of wealth and welfare in the 
village will be realised as a result of the social arrangements. However, 
the distribution within the village and among the villagers will never be 
equal. There will always be tensions between the well-to-do, who will try 
to minimise their obligations, and the poor, who stand to gain most from 
communal social guarantees. But, even though such distribution 
mechanisms often work via gossip, social control and accusations, it still 
works. 
The political economy approach values the mutual relations among 
villagers in a different way. Popkin claims that peasants will attempt to 
withdraw both from claims by their friends, as well as from taxes and 
contributions that are imposed. As a strategy to avoid such claims they 
will try to hide their wealth. Apart from that, they will try to invest in the 
safest way to profit as much as possible. In this way, a conflict may arise 
between the rationality of the individual versus the rationality of the 
whole group. Hence individual interests, distrust and conflicts limit the 
pre-capitalist village-insurance system (cf. Popkin, 1980, pp.446-7). In 
addition, there will always be, what Popkin calls, 'free-riders': people 
who withdraw from their obligations to fellow villagers, because they 
believe that they will be helped anyway if they are in need of assistance. 
Villagers will try not to contribute to communal activities unless the 
expected benefits outweigh the costs. Moreover, some discrimination will 
take place towards the group of 'outsiders', i.e. people who moved into 
the village. Outsiders' are often regarded as second-rate villagers and 
generally have less access to available resources which are usually 
distributed among the 'insiders' in line with the rank and position they 
possess in the village community. The ranking order is mainly determined 
by birth, age, wealth and education. Within the village community, 
'outsiders' generally function as a source of cheap labour for 'insiders'. 
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In the event of crisis 'outsiders' are excluded from the village societal life 
long before the others get to or below subsistence level (ibid, p.440). 
Popkin argues that the interpretation of village decision-making by 
the moral economy adherents puts too much emphasis on consensus and 
systematic participation of all inhabitants. The political economy approach 
denies this romantic representation of social dynamics and points out the 
small size of the actual decision-making group (ibid, pp.448-9). The moral 
economy approach romanticises village life, when it argues that fellow 
villagers provide security at a certain subsistence level. Village institutions 
function less ideally than is presumed, mainly because of conflicting 
individual and group interests. Individual peasants will try to pursue the 
'safety first' strategy for themselves and their families. Ultimately this 
results in a lower production than would have been possible if the village 
as a community were to follow a joint strategy. Under such conditions, 
personal investments for the future will be preferred above communal 
investments that pre-suppose reciprocity and insurance of the village 
population: "the range of persons for whom peasants make sacrifices...is 
narrow and generally limited to family units that cook and eat together 
and that pool many of their day-to-day resources" (ibid, p.431). Village 
rules are not of an distributive character; on the contrary, they tend to 
aggravate differences. Economic conflicts within the village society, 
centred around the quest for security, are unavoidable. It is not 
subsistence and an extensive village insurance that will be achieved, but 
a development process which generates inequality within the village (ibid. 
pp.432-3). The false interpretation of the role played by the village is 
related, among others things, to an inconsistency in the moral economy 
theory: claims on insurances will rise when life becomes more risky, but 
payments will decrease when the chances of being rewarded decline. 
Despite the evident scepticism, the political economy approach does 
not deny the existence of social arrangements. The criticism is levelled 
only at the way these institutions work. The institution of social 
arrangements, both approaches agree, is neither new16, nor limited to 
areas where physical conditions only allow marginal agriculture17. In 
addition, both approaches recognise that people's behaviour does not only 
depend on what others are doing, but also on the form and quality of their 
social relationships. This explains why agricultural profits, and even loans, 
are not always invested productively. Peasants will partly use agricultural 
loans for ceremonial expenditure to affirm or enhance their commitment 
to principles of social interaction (among kinsmen, neighbours). These 
principles in turn shape the peasant's access to productive resources. This 
results in the necessity to consider in-depth whether to invest in public or 
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prívate objectives: people have to decide on investments in children, 
cattle, land, or other individual or family 'means of production', or on 
using the surplus for a communal insurance and welfare scheme. Investing 
in 'the village', of course, is less secure for the individual peasant's 
future. 
Summary 
The decision-making process of peasants is rational in the economic 
sense. However, peasants that are rationally economic are not necessarily 
economic maximisers. The poorer they are, the more they are constrained 
in their decision-making process. Their 'freedom to choose' is restricted 
by several factors in and outside their power. 
Evidently a lot of factors exert influence on the farmers' decision-
making process on which crops to cultivate and which technology to use. 
Apart from bio-physical factors that constitute the context in which 
peasants have to produce and which they can only marginally manipulate, 
they are faced with a great number of contextual factors. These are 
formed by the peasants' political and economic environment (political 
attention, availability of infrastructure for marketing and information, 
credit facilities, et cetera). On these, too, the peasants' influence is 
limited. Last but not least, there is a cluster of factors in which the 
peasants themselves play a crucial role. These factors refer to their private 
situation and their socio-cultural environment. By including this cluster 
the risk concept is incorporated in the peasants' decision-making models: 
risks that peasants are apparently prepared to take for as long as the risk-
taking doesn't endanger their and their families' subsistence. The 
peasants' behaviour can be understood as the result of recurrent decisions 
on the use of productive assets, the organisation of labour, marketing, 
savings, and investments. 
Low-income peasants will try to minimise the risk of disasters 
occurring, rather than maximise their average returns. They want to have 
control over the risks they are subjected to. This means they have to 
invest in 'technical' as well as 'social arrangements'. Apart from investing 
in improving a number of bio-physical factors they therefore also have to 
invest in their social and cultural environment. This, however, does not 
imply that people are willing to make many sacrifices for the community. 
In practice, they will try to critically outweigh their input to the returns. 
In other words, they will try to receive as much as possible from their 
community against the smallest investments possible. 
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NOTES 
1. The rational approach to decision-making is described in some detail by Carley 
(quoted by Conyers/Hills, 1984, p.68). It involves proceeding in an orderly and 
systematic manner through the following sequence of activities: 
1. Problem identification and definition. 
2. Classification and organisation of goals, values and objectives relating to the 
problem. 
3. Identification of alternative courses of action by which the problem may be 
solved or the objectives achieved. 
4. Prediction of the consequences of each alternative course of action and the 
likelihood of these occurring. 
5. Comparison of the predicted consequences in relation to specified goals and 
objectives. 
6. Selection of a course of action in which consequences most closely match 
goals and objectives, or the problem is most nearly solved, or most benefit is 
got from equal costs, or equal benefit at least costs. 
2. The existence of incremental analysis explains why peasants seldom adopt all 
components of so-called 'integrated technology packages' all at once on a voluntary 
basis, as they were expected to do when they were offered the 'Green Revolution' 
programme (cf. Huijsman, 1986, p.274). 
3. Land quality is defined as 'a complex attribute of land which acts in a manner 
distinct from the actions of other land qualities in its influence on the suitability of 
land for a specified kind of use* (FAO, 1983, p.227). 
4. A land characteristic is defined as 'an attribute of land that can be measured or 
estimated, and which can be employed as a means of describing land qualities or 
distinguishing between land units of different suitabilities for use' (FAO, 1983, p.227). 
5. This, however, does not imply that environmental factors fully determine 
agriculture. Such a perception would lead to an idea of 'environmental determinism', 
which perceives climatic conditions or geophysical aspects of a region as determinants 
of human social behaviour (Weinstock, 1986, p. 171). Within the constraints posed by 
the same physical and biological environment, several technologies and systems both 
for exploiting and conserving the environment may be possible. 
6. For example, High Yielding Varieties and 'modern' technologies may indeed result 
in substantially higher yields if climatic and biological conditions are under control. 
'Modern' technology with its high input and High Yielding Varieties, however, form 
one packet, which will not result in a high output if one of its components is lacking 
or not available in sufficient quantities. Smallholder peasants frequently lack the 
financial resources to purchase the necessary input. Yields may then decline below the 
minimum living standards. This is not only undesirable, but probably disastrous 
because of the lack of reserves. This could result in consuming production resources 
(i.e. eating next year's seeds) or selling of land. Therefore peasants are usually rather 
reluctant to accept such 'modernisation' completely. Apparently they prefer a step-by-
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step approach, which enables them to return to their old way of production at each 
desired moment (cf. incrementalism, section 3.1). 
7. Schefold's study of the Mentawai of Siberut, for example, shows that traditional 
beliefs regarding the stability of the natural environment and the need to protect it 
through observance of ritual proscriptions on hunting help to conserve the natural 
resources upon which the existence of the Mentawaians depends (Schefold, 1988). 
8. For example, traditional communities have developed their own systems to 
recognise soil fertility. Marten and Vityakon (1986, pp. 199-204) present some 
examples: Malaysian farmers distinguish soil that is sweet, neutral, or sour to their 
taste (a reflection of soil pH). The same farmers use the 'keduduk' bush (Melastoma) 
as an indicator of a high level of aluminium in the soil, the tree 'pohon bakan' 
(Hanguana) as an indicator of acid soil and alang-alang grass (Imperata) as an 
indicator of low soil fertility. In Java traditional soil classification is generally based 
on colour, texture, and soil water content. Dark or black soil is considered to be more 
fertile than red soil, and light coloured soil is considered to have medium to high 
fertility. Soil colour is important in annual perennial rotation systems to indicate 
whether the land is ready for the field crop part of the cycle. In Northeast Thailand 
saline soils are recognised by a white thin crust on the soil surface, but taste is also 
used. These developed fertility classification systems are used to determine the choice 
of crops. 
9. The effect of mulching on soil physical properties includes (1) erosion control by 
reducing the impact of raindrops on the soil and reducing runoff because infiltration 
is maintained at a high level; (2) a reduction in soil temperature fluctuation; (3) 
improvements in the soil moisture regimes by decreasing losses due to surface runoff 
and evaporation; and (4) improvements in soil structure, porosity, and infiltration by 
protecting the soil from the impact of raindrops that can form an impermeable surface 
crust and by encouraging microflora and soil animals that help maintain soil structure 
(cf. Marten and Vityakon, 1986, p.213). 
10. Often such modernisations have their roots in the common idea of government 
officials in those countries who feel that what is old and unchanged is something 
undeveloped. Development is interpreted as meaning and necessitating change. This 
not only applies to traditional agriculture but also to traditional cultures and lifestyles 
as a whole (cf. Dove, 1988, p.l). Also Brosius (1986, p.159) remarks that... "the large 
and varied body of knowledge that farmers possess and employ is an important, yet 
often overlooked, element in the analysis of traditional agriculture." 
11. Government intervention is not necessarily favourable for the peasantry. Especially 
if the quality of the traditional values and systems is denied. "The delivery of 
subsidies, technical and chemical inputs, as well as extension services, have generated 
changes in agricultural practices and, at times, have fostered resistance from farm level 
communities" (Thandee, 1986, p. 167). 
12. Based on 260 studies, Ortiz (1980, p. 191) mentions the following agro-economic 
factors to which peasants seemed to respond: price variations, yield variations, fertility 
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of crop, availability of suitable land, income, the number of crops that may be 
harvested in one year, whether a crop is annual or perennial, the competition of other 
crops for available inputs, the time needed to harvest the crop, the need of capital for 
expansion, whether the crop is consumed or produced exclusively for the market, 
consequences of price fluctuations, size of holdings, forms of tenancy, government 
incentives, international price agreements, and literacy rates. 
13. An often used strategy is trend extrapolation: future events can be forecast on the 
basis of developments in the past. But trend extrapolation assumes that the factors 
affecting future trends are unlikely to be different from those which determined trends 
in the past. Predictions are dependent on the existence of reliable quantitative data. 
Quantitative data are generally not available to the individual peasant. Therefore he 
has to resort to other methods of forecasting which rely less on quantitative data. One 
such method is to look for similar situations elsewhere from which lessons can be 
learnt. Another possible method is to formulate a number of alternative hypothetical 
pictures about what might happen in the future and to consider which of these is most 
likely to occur given alternative courses of action. A third approach is to consult a 
variety of people who, because of their particular experience or expertise, are most 
likely to be able to predict what will happen in a given situation. However, all these 
methods rely considerably on subjective judgments (cf. Conyers, 1982, p. 177-8). 
14. Huijsman (1986, p.S) distinguishes two kinds of risk aversion: 'attitudinal risk 
aversion', referring to the individual's willingness to take risks, and 'resource-induced 
risk aversion', concerning the ability to take risks. The latter is determined by resource 
availability and access to additional means of production. This distinction is of critical 
importance to the design of agricultural policy measures. The underlying question is 
whether peasants are poor because they are not willing to take risks, or unable to do 
so because they are poor. 
15. The discussion within social sciences on risk aversion, is mainly held between two 
'schools': the moral economy formulated by Scott, versus the political economy with 
Popkin as the main spokesman. For an extensive clarification of the standpoints of 
both approaches we refer to, among others, Scott, 1976, Popkin, 1980, Moise, 1982, 
Keyes, 1983, Feeney, 1983 and Brocheux, 1983. The approaches trace their roots to 
the integration theory and conflict theory respectively. The basic premises of the 
integration theory hold that: 
1. every society comprises a relatively persistent, stable structure of elements (e.g. 
families, communities, institutions); 
2. every society has a well-integrated structure of elements; 
3. every element has a function through which it contributes to the maintenance 
of society, and; 
4. every society is based on a consensus of values amongst its members. 
Conflict theory rests on quite different assumptions. Here it is believed that society is 
subject to change at every point. What generates this pressure for change is 
disagreement. This produces conflict on the distribution of social benefits. In its 
broadest setting, the conflict theory does not attribute the origins of dissension to one 
social group. Instead it conceptualises every element of society as making some 
contribution to disintegration and change. What binds society together, producing 
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order from potential chaos, is coercion. In order to maintain their privileged standing, 
the 'haves' (i.e. elites) must coerce the 'have-nots' (i.e. non-elites) into accepting their 
lowly positions. 
Despite their seeming incompatibility, some theorists have argued that both 
perspectives are needed for comprehensive understanding (cf. Hoggart and Buller, 
1987, pp.30-1). 
16. Meijer Ranneft wrote as early as 1916 (quoted by Paite, 1989, p.35) that the 
reluctance of most Javanese to leave their home village has little to do with sentiment, 
but should be understood in terms of their fear to cut off the social and economic ties 
with their fellow villagers. Such a rupture would surely mean the loss of security of 
subsistence. 
17. Within the irrigated agriculture sector in Indonesia, which before was not marginal 
at all, social security via such arrangements is very important. This may be one of the 
main reasons why the system of tebasan did not spread as quickly in Java, as had 
been feared. Apparently peasants do not want to lose their social security mechanism 
by weakening social and economic contacts with fellow villagers. Cultural, social and 
economic investments herein are still made. Collier et al. (1973, p.39) say about the 
Javanese wet-rice peasants: "On average they sold about two-thirds of their crops to 
the penebas, harvesting the rest under bawon in order to fulfil their social obligations 
to their neighbours. The remainder of the crop they kept for their own food". 
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4. NORTH TAPANULI AND THE TOBA BATAK PEOPLE 
4.1 Some bio-physical data 
4.1.1 Geological history and soil formation 
In the far geological past of the island of Sumatra, at the end of the 
tertiary period, the upheaval of the Barisan Mountains took place. This 
mountain range forms the central chain of Sumatra and covers the whole 
length of the island. At present the summits still reach an elevation of 
more than 2300 meters above sea level. Over the years a number of 
eruptions occurred in the volcanically active area around the present Lake 
Toba. An area of 20,000 square kilometres was subsequently covered by 
a thick volcanic ash layer averaging 50 metres in depth. 
The original quantity of volcanic tuff must have been about 2,000 
cubic kilometres. As a result of the viscosity of the acid magma, the 
supply of magma from below could not keep pace with the emptying of 
the volcano chamber. This undermined the volcanic body, and deprived 
the roof of the magma chamber of its support. Finally it caved in. The 
rocks turned in different directions. This large breakdown formed a giant 
caldera of about 100 kilometres long by 31 kilometres wide. Later it filled 
up with water and became Lake Toba. The island in the centre of the 
lake, Samosir, is part of the overwhelming roof1. 
The erupting ash-layer was deposited on the existing pre-tertiary 
and tertiary relief. These volcanic soils were denudated by erosive and 
eolie activity and the old bedrock surfaced again on several sites. But in 
other locations the depth of the ash layer increased up to - in some places 
- several hundred metres. In this way a kind of highland plateau came into 
being which slowly increased its height towards its centre, where we now 
find Lake Toba2. In several places the highest peaks of the sedimentary 
rocks and the volcanic cones still rise from these tuff masses to form 
isolated mountains or mountain ranges. The highland plateau on the east 
coast of the lake reaches 1,400 meters above sea level, on the west coast 
it approaches 1,900 meters. Then on both sides the plateau suddenly 
descends very steeply in the direction of the lake, which is situated at 905 
metres above sea level. 
More recent tectonic movements formed an elongated depression, 
which stretches over the whole length of Sumatra, from south Sumatra to 
Aceh in the northernmost part of the island. The valleys near Tarutung in 
North Tapanuli and the Alas valley in Dairi form part of this depression. 
The area remained tectonically unquiet. Proof thereof are volcanoes that 
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are still active (Sibayak, Sinabung, Pusuk Buhit), earthquakes (for 
example in Tarutung, April 1987) and hot springs (at the Pusuk Buhit 
amongst others). 
On top of the soils originating from the first phase of (liparitic) 
eruptions and break-downs, the ashes of more recent, smaller eruptions of 
particularly the Sinabung and the Sibayak in the Karo-batak area, have 
been deposited locally. These ash layers were of enormous importance for 
the successive local formation of the soil and, as a consequence, for 
population settlement patterns. The young volcanic, andesitic layers are 
much more fertile than the liparitic tuffs of the first eruption. 
The numerous volcanic activities in the geological past have had a deter-
mining impact on the soil formation and related fertility of the Batak area. 
Regarding the quality of the soil we can make a division between two 
relevant soil types: i.e.podsolic and hydromorphic soils (cf. Scholz et al., 
1983b, map 5). 
Podsolic soils are very dominant in the area. They can be found in 
the western part of North Tapanuli and on the entire highland plateau 
around Lake Toba, with the exception of the west coast of the island of 
Samosir. The agricultural value of these soils is very limited. The colour 
of these podsolic soils is generally pale to reddish. They are porous, not 
very fertile and usually somewhat acid (cf. appendix 1). The structure of 
the soil is very loose, which results in the extensive leaching of organic 
materials to great depths (50 to 75 centimetres). The humus, together with 
iron or aluminium minerals, is stored in the upper layer of the B-horizon, 
out of reach of most of the plant rooting systems. In the end this process 
results in gradually decreasing the permeability of the soil layer. Then the 
humus will no longer be leached directly and the seemingly paradoxical 
situation arises that forest vegetation becomes possible, even though the 
quality of the soil is poor. Under this vegetation cover the formation of 
humus, however, will only take place in limited quantities. A considerable 
part of the humus formed decomposes straight away, or is lost via 
erosion3. 
Both reddish-yellow and greyish-brown podsolic soils are found in 
the area. For agricultural use, however, only the different relief under the 
two podsolic soils is relevant: the reddish-yellow podsolic area in North 
Tapanuli is hilly to mountainous, the greyish-brown type is flat to 
undulating. The first type is mainly found at places where the highland 
plateau descends and the second type up above, on top of the plateau. 
Because of the combination of hilly to mountainous relief and loose soil 
structure, the reddish-yellow podsolic soils are susceptible to erosion and 
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"...generally not recommended for any kind of agriculture. Government 
policies should aim to protect the forest cover of these areas" (Scholz et 
al., 1983a, p. 15). Forest vegetation should be stimulated in those areas. 
The flatter relief of the greyish-brown podsolic soil offers better 
opportunities for agricultural purposes. The old volcanic layer of loose 
and petrified ash has not yet eroded completely. This, however, does not 
imply that the agricultural possibilities are favourable. The soil remains 
poor and infertile. Erosion is still a great problem. Surface waters gather 
in the lower parts and flow away via deep-cut gullies. In this way, small 
valleys formed everywhere in the landscape. As a result of the high soil 
permeability these gullies distract water containing nutrients and minerals 
from the higher areas and the already limited conditions for agriculture 
deteriorate even more. 
The agricultural suitability of the lithosols, which are also rather 
common in the research area, actually only differs in a single aspect from 
the reddish-yellow and greyish-brown podsolic soils: the effective soil 
depth under lithosols is thin. Because of the location of these soils on 
steep slopes, the top-soil has generally (almost) disappeared. As a result, 
the rooting systems of plants and trees cannot enter the soil deeply. This 
slows down plants and trees in their growth. In addition, the surface is 
often full of stones. One usually finds pine trees, alang alang grasses 
and/or shrubs on the lithosols in the region. 
The second important type of soil in North Tapanuli, the hydromorphic 
soils, consists mainly of alluvial deposits that originate from the 
highlands. With respect to the size of the area, these soils rank far behind 
the podsolic soils. And yet, from the economic point of view, they are 
more important. Hydromorphic soils can be found at the mouths of small 
rivers of the many creeks in the crater wall of Lake Toba, and on the 
banks of the large rivers. The morphology is generally flat to undulating. 
The deposits are fertile. The soil has a finer texture and is richer in 
decomposable minerals and humus. Often the young volcanic andesite has 
been eroded to these low-lying places4. This soil material offers good 
opportunities to cultivate a variety of crops. Proof for this can be found 
in the Karo-Batak district, in the north-western part of Lake Toba where 
the younger andesitic tuffs prevail. There vegetables and fruits are being 
produced on a large scale. Of old, a permanent, almost pure dryland 
production system is being practised there. 
Apart from the hydromorphic and podsolic soils, there are other soils that 
are being used for agriculture. The total area, however, is relatively small. 
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There are, for example, the latosols which may be found on old volcanic 
rocks of the pre-tertiary and tertiary eras in the western part of Samosir, 
in the Pusuk Buhit and on the coastal area east of Lake Toba. The 
leaching of this type of soil is in an advanced stage. The soil profile is 
homogeneous, without obvious differences between the horizons 
distinguished. The colour varies from brownish to reddish, depending on 
a certain number of factors such as bedrock, climate and the age of the 
soil. The relief is hillocky to mountainous. The infertile ash of the 'big 
eruption' that still covers large parts of the plateau has already 
disappeared. The agricultural value of these soils exceeds that of the 
podsolic soils, but is much lower than the value of the hydromorphic 
soils. 
4.1.2 Climate 
North Tapanuli is located at a high elevation and has a moderate average 
temperature. More than 90% of the district lies above 500 metres and 
more than half of the district is found at an altitude of more than 1,000 
metres. Lake Toba (905 metres above sea level) measures an average 
annual temperature of about 21 degrees centigrade (69.6 F). The decrease 
in temperature is about 0.6 degrees centigrade per 100 metres of 
elevation. The minimum temperature at night is never below 10 degrees 
centigrade (Scholz et al., 1983b, p. 12). The moisture content of the air is 
always high, up to 98% at night, as it is in all other locations in Sumatra. 
The total annual precipitation around Lake Toba varies between 
1,500 and 2,000 millimetres. At a greater distance from the lake, but still 
within the North Tapanuli district, the maximum rainfall may reach 4,000 
millimetres (ascent rains). The island of Samosir is one of the driest 
places of Sumatra. However, prolonged dry periods5 rarely occur. Under 
the surface the soil is nearly always moist, although it may appear dry at 
first glance. The numerous small rivers that flow into Lake Toba 
frequently run dry during the dry season. Since this is said to be a 
relatively new phenomenon, the unbridled deforestation of the mountains 
in the Lake Toba catchment area is assumed to be the main cause. The 
lack of water-storage capacity results in an inability to carry out irrigation 
on a large scale, even to fields bordering the lake. 
The rain intensity6 may also be of great importance for agriculture. 
The higher the rain intensity, the more surface run-off and - related to this 
- the higher the erosion rate. Tarutung, the capital city of North Tapanuli, 
for example, has an average precipitation rate of 2,040 millimetres per 
year and an average number of 190.5 rainy days. The resulting rain 
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intensity is only 10.7 millimetres per rainy day. This is classified as 
drizzling, which is favourable for agriculture (cf. Van der Mijl, 1988, p.9). 
Since the highland plateau is flanked by mountain chains in the 
west as well as on the east side, the impact of the monsoons is moderate. 
A slight influence can be noticed in the month of July, because the wind 
then comes pre-dominantly from the west. Before entering Tapanuli the 
wind has to cross the western mountain ridge. It loses most of its rain and 
will be drier when it arrives in North Tapanuli. In January, when the wind 
mainly originates from the Asian continent, the region experiences a 
higher precipitation rate. The eastern mountain chain is considerably 
lower. More water can be brought into the area and, consequently, the 
precipitation is higher. On locations where the sea wind can enter the 
plateau via depressions in the mountain chain generally experience an 
important increase in rainfall. Then the water content of the air is still 
relatively high when it arrives at the region (see for example Tarutung, 
Siborong-borong). It may cause a difference in the total precipitation rate 
of up to 500 millimetres each year. In those cases dry months do not 
exist. 
4.2 The history of colonisation of the Toba Batak area 
The area around Lake Toba and down to the west coast forms the 
mainland of the Batak people. At present it contains the administrative 
districts (Kabupaten) of Tanah Karo, Simalungun, North, Central and 
South Tapanuli and Dairi. 
The Batak population can be subdivided into six separate Batak 
groups: Toba, Angkola, Mandailing, Simalungun, Pakpak and Karo (cf. 
Siahaan, 1964, p.170). These groups may culturally be considered as 
belonging to one people: they basically speak the same language, share 
the same myths and their legends can be traced back to a common origin. 
Their social structure with its various own expressions is roughly the 
same (cf. Keuning, 1952-53, p.161). The Toba group is by far the most 
dominant. 
'...Toba have become the definitive Batak; the others varia-
tions on a theme. The reasons for this are several. First, there 
are simply more Toba than any other kinds of Batak, perhaps 
twice as many as the two next largest groups, Angkola and 
Karo. There is more literature on Toba, and partly because of 
certain historical educational advantages, they have been the 
78 
most geographically and socially mobile of the Batak, today 
occupying conspicuous positions in government, military, and 
other public institutions. Finally, they conceive of themselves 
as the mythical source of all Batak, a claim accepted to some 
extent by other Batak' (Kipp, 1983, p.5). 
This study only deals with the Toba Batak which originates from the area 
south and west of Lake Toba, the present district of North Tapanuli. The 
research area is restricted to 'Toba Holbung', the plain south of Lake 
Toba, and 'Humbang', the adjacent highland plateau. 
The Toba Batak area has been inhabited for thousands of years. Maloney 
found strong evidence of forest clearance of about 6,500 years ago. He 
even suggests that people may have been wandering around some 8,000 
to 9,000 years ago. Rather less convincing evidence which he obtained 
from one of the small lakes in the Toba Highlands suggests that forest 
clearance started about 17,800 years ago, but this may well have been due 
to fire rather than felling (Maloney, 1980, p.324-5; Whitten et al., 1987, 
p.66). 
The colonisation of the Toba area started at the southwestern fringe 
of Lake Toba where the island of Samosir touches Sumatra's mainland. 
From there, Samosir and the coast of Lake Toba were occupied first. 
People moved to the highland plateau only much later (cf. Boer, 1922, 
p.90). At present the highest population densities can still be found in the 
flat, mostly fertile, areas like the deltas around Lake Toba, the coasts of 
Samosir and the Silindung Valley. The highland plateau, with its poor 
quality soils, and the hill sides surrounding the plateau, are less densely 
populated (Eijkemans, 1988, p.8; Mijl, 1988, pp. 11-20). 
Notwithstanding their long history in North Sumatra, the Batak people 
lived in virtual isolation until quite recently. Although there were some 
Hindu cultural influences between the second and the fifteenth century 
(Cunningham, 1958, p.5, Loeb 1935, pp.20-1) and from the Islam in the 
thirteenth century (Sangti, 1977, p. 18), these contacts only existed via 
Batak traders who descended to the east and west coasts of Sumatra. The 
Netherlands East Indies Company also had trade relations with the Toba 
Batak, from 1694 onwards, but this Company, too, carried the trade on 
via couriers and did not enter the heartland areas (Pedersen, 1970, p.18; 
Cunningham, 1958, p.8). This isolation was rudely disturbed in the 1830s 
by the Padri movement, a fierce Muslim group from the Minangkabau 
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area which conquered the whole of South Tapanuli and approached the 
lake (Rodenburg, 1993, p.21; Keuning, 1952-3, p.169). 
The interior of Sumatra was not entered by westerners until 1824. 
Then two British missionaries, Burton and Ward, reached the relatively 
densely populated region of Silindung (Burton, Ward, 1827, p.495). 
Successively, in the nineteenth century the Dutch colonial domination 
started, at first only on paper, later, in 1907, by the actual occupation of 
the total area of North Sumatra. The exact start of colonial rule varies 
from one region to the next and depends on the definition of colonial rule 
used. The central Batak land around Balige, for example, was formally 
put under Dutch rule in 1842. But it took until 1872 before the Dutch 
power was really established (Joustra, 1915, p.51). In the same period 
Christianity gained influence. In 1861 the German 'Rheinische Mission', 
with Nommensen as its major missionary, started its successful conversion 
work. 
But even during colonial times, there were very few foreigners who 
actually lived in the Toba Batak area. As there were no plantations, 
industry, or European settlements established there, the land remained 
under control of local village and kinship groups (Rodenburg, 1993, p.23). 
In Tapanuli the Dutch colonial servants were only posted in a few larger 
villages which then quickly developed into small towns like Tarutung, 
Balige, Laguboti and Siborong-borong (ibid., 1993, p.47). Balige, the 
trade centre on the coast of the lake, was ideally located as an export port 
for the rich hinterland which produced a large rice surplus. This surplus 
was sold on the island of Samosir which suffered from rice deficits 
(Joustra, 1915, p.46). In the twentieth century these small towns 
strengthened their function as centres of trade. The main markets are still 
held in those places and generally attract thousands of people. 
In the early beginning the colonial power was not all that interested in the 
area because its economic potential seemed rather limited. Apart from a 
few fertile spots and the fringe of Lake Toba, which were cultivated with 
wetland rice where possible, the area looked dry, unfertile and unsuitable 
for agricultural purposes. Large plains, covered with tough idle grasses, 
were a common sight all over the entire Batak land (Joustra, 1915, p.58; 
Westenberg, 1891, p. 106; Hasselt, 1893, p. 521). The land use was 
assumed to be non-sustainable (cf. Jansen, 1924). 
Later visitors of the area, however, noted greater agricultural 
potential. Some even thought that the Batak cultivated one of the richest 
agricultural areas (sic.) of Sumatra (Jansen, 1924, p.3). The agricultural 
production could quite easily be raised via modernisation and education. 
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Tideman (1932, p. 10-1) remarked that the Batak people showed a greater 
ability to learn than other indigenous peoples, and that, in addition, they 
were very sober. Furthermore, they used a large part of their profits 
(mainly from coffee) to improve their production and to expand their 
fields. The coffee export figures from Tapanuli seem to confirm his 
vision. They rose from about 2,000 tons a year in the period 1922-5 to 
approximately 4,000 tons in the years 1927-9. 
In the Toba-Batak area sedentary agriculture has been practised for a long 
time on irrigated as well as on dry fields. 'Agriculture is and was the 
principal means of subsistence in the whole Batak region' (Keuning, 
1958, p.2). A wide variation of crops was cultivated in the 19th century. 
According to Von Hügel (1896, p. 179) rice, of which he discovered many 
varieties, was by far the most important crop; but a good deal of maize 
was grown, too, as well as sweet potatoes, a few species of beans and 
other vegetables, herbs and spices. The cultivation of wetland rice has 
become part of the traditional Toba-Batak agriculture. 'Wet rice 
cultivation is highly developed in Toba and Silindung where long and 
well maintained irrigation ditches have been known for centuries' (Lando, 
1979, p. 194). The same applies to the highland plateau, where such 
cultivation is permitted by the prevailing agro-climatological conditions 
(Keuning, 1952-53, pp. 160-1). The use of sophisticated irrigation systems 
is also old and occasionally incorporated in traditional law systems7. It 
is for their experience with irrigation that the Dutch stimulated the Toba-
Batak people to migrate to the plantation area on the east coast of 
Sumatra8. They could provide the necessary food. In contrast to the 
resident Simalungun Bataks, the Toba knew how to construct wetland rice 
fields (Undo, 1979, p. 193). 
The migration of Toba Batak people, however, was not restricted 
to the Simalungun area. The Toba area was relatively overcrowded9. 
With agriculture as the main source of income and the land increasingly 
being subdivided among different family clans, the Toba Batak people -
described by Castles (1972, p.72) as 'a type of land-hungry Toba Batak 
farmers' - moved out in all directions. Spontaneous migration to the 
district of Dairi in the north was first documented in 1906. By the mid 
1930s some 2,300 Toba's resided in Dairi, about as many as all the Dairi 
people (Castles, 1972, p. 192). 
The mobility of the Toba Batak people was also, unintentionally, 
stimulated by the policy of the Dutch rulers of the time. From the east 
coast the colonial power started to construct an infrastructure aimed at 
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opening up Sumatra's heartland. At the same time a start was made from 
the west coast. Several other road constructions were undertaken, which 
eventually resulted in ending the isolation of the Batak area. In 1924 it 
was possible to cross Sumatra from east to west by vehicle, using rafts to 
cross Lake Toba (Jansen, 1924, p. 17). The districts were opened up 
rapidly. The improved infrastructure of North Tapanuli facilitated 
transport of goods and people. The western estates benefitted, as they 
could by then easily import rice from the Toba area. However, the 
opening up of the area which had started in such a promising manner was 
not continued. When comparing the situation in the early 1950s with the 
years until 1941, Keuning (1952-53, p. 182) even noticed a considerable 
deterioration: the roads, bridges and markets were in a very bad state after 
several years of almost total neglect during the turbulent years of the 
Japanese occupation and the independence war. 
Influenced by the demand of the world-market for large quantities of 
rubber, tabacco and palm-oil, East Sumatra's economy boomed in the 
twentieth century. It attracted a large number of migrants from the 
hinterland. Simultaneously the Toba Batak people 'colonised' surrounding 
agricultural areas. Both developments resulted in a heavy migration, away 
from the regions of Tapanuli10, which were stagnating economically. The 
Batak hinterland remained a subsistence economy - a situation which 
prevails to a large extent until today. North Tapanuli is the third poorest 
of North Sumatra's eleven districts, with one of the lowest average per 
capita incomes. Apart from the main connections, roads are scarce and 
often in a bad state. Several villages in the interior can not be reached by 
motor vehicles. Only narrow footpaths link the hamlets (cf. Rodenburg, 
1993, p.23). 
4.3 The Toba Batak society 
4.3.1 Short description 
The typical Toba Batak settlement is a small village or hamlet, which 
forms part of a cluster. Such clusters usually consist of a number of 
walled hamlets {huta) with surrounding (irrigated) rice fields, garden land, 
pastures, and burial grounds. Each hamlet, in turn, consists of a few 
houses, ten to twelve at most, which stand next to each other in a row. In 
each house a patrilocal family used to live. Today, however, the 
traditional image of such a large adat-house, with a patrilocal residential 
pattern no longer corresponds with reality. Instead of living with their 
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families, most couples today try to establish a home of their own after 
marriage (cf. Rodenburg; 1993, pp.89-90). 
The houses are lined up on one side of a central courtyard. On the 
other side, the rice granaries (sapo) are found. The houses and rice 
granaries together form a rectangular place without vegetation. The rows 
of houses and granaries are built in a north-south direction in order to 
facilitate the drying of rice in front of the houses. 
The walls of the hamlets, which sometimes have a diameter of three 
to four metres, are constructed of sand and/or piled stones. The four 
comers are made somewhat higher and built as a bastion. The walls were 
planted with bamboo. The narrow entrance to the hamlet was easy to 
close. Between the houses and the wall some fruit trees and vegetable 
crops are common. 
Each hamlet usually contains only one descent group or patri-clan 
segment, that is to say, this was the residential norm in the past. Toba 
Batak people live in a patriarchal society. The descent from father to son 
is emphasised. Such a societal structure has consequences on settlement 
patterns, on the social and political organisation of the community, and 
on inheritance rights (cf. Rodenburg, 1993; Bangun, 1981; Vergouwen, 
1964; Keuning, 1952-53). Although the Toba Batak society is formally 
very biased in favour of the male population, Toba Batak women are full 
partners within nearly the entire scope of the family's economic activities 
and in relation with others in terms of economic life (cf. Sherman, 1990, 
p.297). 
An entire village may consist of a few segments of the major patri-
cians in the area. The people live in close contact with each other. When 
necessary, they used to help each other, and stand together firmly against 
(unwanted) intruders (cf. Lando and Thomas, 1983, p.57; Keuning, 1952-
53, pp. 163-4). 
Apart from to the intimate group of fellow villagers the Toba-Batak 
people feel that they belong to an extended family group, which is united 
by the common patrilineal descent of a mutual ancestor who lived perhaps 
six or ten generations ago. This group, who lives in the same cluster of 
hamlets, inhabits the same region. All the hamlets in a cluster, sometimes 
adding up to ten or more, have originated from one common village. The 
people know each other and meet on a regular basis to have traditional 
meals together on occasions like marriage, deaths, burials et cetera. 
Finally, the Toba Batak people maintain kinship relationships based 
on the membership of the extensive family-clan, the marga. This is the 
large patrilineal group, which can, according to the genealogy, be traced 
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back to one common ancestor in the grey past. The marga provides the 
individual Batak with his family name. 
Blood ties are still extremely important among Toba Batak people. 
Central in their life and founded in their traditions, is the Dalihan na 
Tolu, with its three components, the blood groups to which one has to pay 
respect: dongan sabutuha (from the same marga), boru (the marga to 
which wives have been provided), and the hula-hula (the marga from 
which wives have been taken). These relationships are basic to the social 
functioning of a Toba Batak. Traditional rules that must be followed are 
given content via this structured societal order. To blame someone for not 
living according to the adat rules is one of the most serious insults for a 
Toba Batak. 
As membership in the lineage is determined by descent rather than by 
residence, Bruner (1961, p.516) argues that Toba Batak people never lose 
their lineage and village (of birth) affiliation. The special relationship with 
people of the same kin creates the expectation that relatives will assist 
each other in preference to those with whom no kinship bond can be 
established. Rights to goods and services of close relatives are thought to 
be defined by social obligations rather than by calculating the return. 
Moreover, they consider that only relatives can be relied upon (Roden-
burg, 1993, p. 100). 
Assistance to members of the same marga can be interpreted as 
being a reciprocal process. For the Toba Batak assisting one's kin has 
certain advantages. Probably the most important is that it ensures that, at 
some time in the future, relatives can be called upon to return the favour, 
or an equivalent (cf. 'social arrangements', sections 3.4 and 8.4). In the 
second place a person who is generous and quick to fulfil his social 
family obligations gains considerable status and 'respect' in the 
community. Merely acquiring wealth and property is not enough to assure 
one's status; one must also use one's wealth and property to assist family 
members. This holds true for close relatives, but, albeit in a weaker form, 
this principle is also applied to the broader family context. It even extends 
to the level of members of the same marga. The moral obligation of the 
wealthier members of the family to take care of the less affluent ones is 
reflected by the contacts that still exist between people who have left 
North Tapanuli in the recent past and those who stay behind. Usually, 
remittances are sent. In exchange, people who remain in the village 
guarantee the preservation of the sender's position in the adat hierarchy 
and the migrant's rights to the ancestral land. It is commonly assumed by 
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relatives who remain in the village that migrants have easier access to 
money and other resources than non-migrants. Because of the socio-
cultural obligation to share these resources with less fortunate relatives, 
the remaining family-members sometimes put a heavy burden upon 
migrants. This may hamper the opportunities of the more successful Toba 
Batak to overcome poverty. They are expected to attend rituals and to 
contribute in the cost of those ceremonies. Those who cut themselves off 
from their relatives are considered to be mean, stingy, and selfish. The 
more successful Toba Batak people are increasingly looking for 
mechanisms to guard their capital against excessive demands from their 
rural relatives (cf. chapter 8; Rodenburg 1993, pp. 100-3). 
The Toba Batak traditionally knew a decentralised political organisation. 
Political power belonged to the inhabitants of the separate villages. The 
different villages were in a continuous struggle of power with other 
villages and warfare was quite common. Each village had its own local 
chief (Raja Huta). There was no institutionalised position of authority 
covering the entire Batak people (Lando, Thomas, 1983, p.54). 
The opportunity to become village chief was not determined fully 
by birth: the eldest son of the village chief did not automatically succeed 
his father. Each descendant of founders of the village could become Raja 
Huta. Moral authority and certain qualities of character, like courage, 
cleverness, eloquence, hospitality and wealth were the major determinants 
(Keuning, 1952-53, p.168). 
The absence of a concentration of political power, in combination 
with the above-mentioned that more affluent villagers, or even migrated 
members, of the marga are morally obliged to share their wealth, resulted 
in an, economically, relatively equal society: there are hardly any rich 
villagers. In section 1.2 it was already stated that land ownership in North 
Tapanuli rarely exceeds two hectares (only 5.8% of the farmers). 
Generally the larger landholdings are situated in the remote sub-districts, 
with a less favourable combination of slope angle and soil fertility. 
Consequently the sub-division of the farming types, based on the 
peasants' own perception (cf. section 6.1), takes the acreages of 2,500 and 
10,000 m2 respectively as the distinguishing boundaries. Historically land 
ownership in North Tapanuli has been vested in small peasant proprietors. 
Each Toba Batak raja ruled over his own small territory and there is no 
evidence that any raja ever controlled a larger area (Cunningham, 1958, 
p.35). Rodenburg (1993, pp. 117-8) holds the practice of polygamy among 
former raja and the resulting number of sons who each had to inherit a 
peace of land responsible for the fragmentation of the land. Since Toba 
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Batak customary law forbids the alienation of ancesteral property (cf. 
section 4.3.2) it is impossible for Toba Batak to enrich themselves by 
buying aditional land. Because there is hardly any off-farm employment 
in the district, the option open to the Toba Batak to become rich is by 
migration (cf. section 4.3.4). The degrees of differentiation in North 
Tapanuli are therefore far less than those reported for some other areas in 
Indonesia (cf. hüsken, 1988). 
4.3.2 Access to agricultural land" 
Land, as the primary means of production and essential for subsistence, 
has a special meaning in Toba Batak culture. Every family will try to 
provide its sons with agricultural land so that they can supply in their 
basic needs. 'Lulu anak, lulu tano ' which means 'the more children you 
have, the more land you need' is a saying often used among the Toba 
Batak. Land is considered to be something like a treasure (a pusaka) that 
may never be sold (Bupati KDH Tk. II Kab. Taput, 1984, p.8). Land is 
considered as the bones of the ancestors (holi-holi ni da ompung). The 
ownership of land, especially ancestral land, ensures one's status in the 
marga raja (the reigning clan). To lose the ancestral lands is to invite 
doubt on one's future traditional status (Rodenburg, 1993, p. 132). 
For Toba Batak people the access to agricultural land is very 
dependent upon their relationship with the siblings of the village founder: 
"Once a man has founded a village (mamungka huta), 
whether he did it alone or (seldom) with the co-operation of 
others, he creates for himself and for his sons a community 
of his own and in doing so he and his male descendants 
acquire the right to be masters there and freely to dispose 
over the admittance of others. This is a right that operates 
strongly everywhere and which governs village life 
completely. ...It is an idea that is accepted and which will 
continue to be accepted because it flows naturally from a 
system of social relationships that is based on a genealogical 
structure." (Vergouwen, 1964, p.111). 
The founders of a village are called the pargolat or partano. The first 
resident margas determine what land belongs to them. That is why, on the 
basis of the adat-sysiem, all land is subdivided and allotted to a certain 
marga12. However, sometimes there was more than one claim on the 
same area. Then the land would often become adat land which means that 
more clans are allowed to use it. 
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The traditional system relations to land can, for reasons of simplification, 
roughly be divided into two main categories: land inherited through the 
patriliny and land obtained from wife givers (based on: Rodenburg, 1993, 
pp. 108-9). 
Land inherited through the patriliny: Land inheritance is, according 
to the traditional law, restricted to the sons, whether or not they reside in 
the village '3. Its rationale lays in the obligation of a father to provide 
the means to his sons to acquire income (cf. Sherman, 1982, p.479). A 
son is entitled to his parents' inheritance in return for which he has to 
preserve the family possessions and pass them on to his sons. Daughters 
are expected to follow their husbands and live of their husbands' land 
which, in turn, must be preserved for their sons. Although the formal 
division of land usually does not take place until both parents have died 
and all sons have married or completed their education, sons usually 
receive land from their fathers to establish an independent household, 
before the final partition (panjaeari) (Vergouwen, 1964, p.283). Informal 
arrangements, like a son using his father's land during his lifetime, are 
often made. Moreover, as the parents grow older and their ability to 
cultivate the fields lessens, the sons gradually take over the operation of 
these fields. 
Land obtained from wife givers: Landless men can acquire land by 
marrying a daughter of the ruling marga. As a wife taker he can request 
a field. Another way for newcomers to be granted access to land is via the 
dowry of their wives. Although women do not share formally in the 
inheritance of their fathers, land can in some cases be transferred to 
daughters. However, the women do not have full control over this land. 
In fact, the actual 'ownership' is not theirs, but their future children's. 
Finally, in the past when the Toba Batak area was still thinly 
populated, it was possible for outsiders who were not descendants of the 
ruling clan, to gain access to land. They were given usufruct rights for as 
long as they or their descendants stayed in the village. This is called 
parripe. 
Since Toba Batak customary law forbids the alienation of ancestral 
property, it is impossible for any man to sell land, and similarly to enrich 
himself by buying additional land. If, because of extraordinary pressing 
circumstances, however, land has to be sold, it will not necessarily be 
offered to the highest bidder. Special procedures must be taken into 
account, depending on the way in which the owner obtained the land: if 
land gifts received from wife givers are disposed of, the land must be 
offered for sale first to the wife giving marga, before it is offered to other 
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kinship groups or to strangers. The reverse is true of land obtained by 
patrilineal inheritance or other means. It must first be offered for sale to 
agnates, then to wife-takers, and last, if at all, to wife givers as this 
reverses the general direction of affinal gifts and alienates patrilineal 
heritage (Lando, Thomas, 1983, p.61). 
More frequently than being sold, however, the land is pawned or 
mortgaged (jual gantung; gade). In daily life this is referred to as being 
sold. Under jual gantung the land is 'sold' for a fixed number of years. 
The pawner has full control over the land, except that he cannot sell it. 
Essential to this type of agreement, is that the original can buy the land 
back after a specified period of time and for a specified sum of money. 
This means that jual gantung is a way to borrow money with the land as 
collateral. 
In general households own (most of) the land they cultivate. Only a 
minority has access to land through tenancy or borrowing. Such 
borrowing, particularly of drylands, occurs in situations where the supply 
of land is relatively abundant compared to the demand. As a result of the 
discrepancy between demand and supply, its economic value is relatively 
low in such situations (cf. section 7.1). The loan of a field is not 
necessarily a one-sided generosity, but may also be advantageous to the 
owner. Rather than lying fallow, the land remains in a workable state and 
will not become overgrown with weeds, such as alang-alang grass. 
Frequently there are no agreements made with respect to the time-
schedule when a plot of land is borrowed. Consequently, the borrower 
does not make heavy investments in soil improvement, soil conservation 
or perennial crops, which makes the land-use less sustainable and far from 
optimally profitable (cf. chapter 2). 
4.3.3 Present agricultural land-use 
The environment in the district of North Tapanuli is not optimal for 
agriculture. The relief is hilly and the land is generally not fertile. The 
soil is porous and it quickly loses nutrients by leaching. These conditions 
cause the agricultural production process to face many constraints (cf. 
section 5.3). 
Almost all peasants grow rice, despite the generally unfavourable situation 
for rice production, independent of the suitability of their fields. Rice 
cultivation requires labour-intensive preparations: the fields have to be 
flattened, ditches constructed and irrigation/drainage systems created. 
Usually the peasants grow local varieties, which have a growing season 
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of over seven months. In some parts of the region, however, recent 
successes have been noted in the cultivation of rapidly growing High 
Yielding Varieties (HYV). 
The cultivation of High Yielding Varieties is labour-intensive and 
needs good management. It requires a high input of chemical fertilisers 
and pesticides. Not all farmers can bear these costs. Moreover, growing 
two rice crops a year will only make sense if a large percentage of the 
farmers participates in the programme. If not, it is said, all rodents, mice 
and birds will concentrate on the few fields that have a second crop and 
ruin the whole yield (cf. Sherman, 1982, p.28). There are also other 
factors that influence the decision to have a second rice crop. Especially 
the lack of time is frequently mentioned. Peasants and/or the members of 
their family need time for other (agricultural) activities, such as preparing 
the drylands for the next season, or cultivating the dry-season crops 
(tuberous crops and others). Perennial crops also demand attention. In 
addition, peasants often grow palawija crops. Hiring labour rarely occurs, 
because in the Batak society this is considered as being too expensive. 
Finally, it is argued, double-cropping of rice is not widespread because 
the yields will decrease gradually if rice is grown twice a year. If wetland 
rice is grown once and the dry rice field is subsequently used as a pasture 
for livestock, the soil is automatically ploughed and manured and, during 
this short fallow period, the soil is given the opportunity to (partly) 
recover. 
The husks of the rice are burnt on the fields in order to stimulate 
the fertility to recover. If there is enough water available, fish will 
sometimes be raised in parts of the rice fields. According to the peasants, 
under single-cropping of rice, they have one season with a good rice 
harvest and one season with profitable pasture/fish raising, as an 
alternative to having two moderate rice crops if rice is grown in two 
successive seasons. 
In the research area, dryland farming takes place there where there is 
insufficient water for irrigation available. Most popular among the annual 
crops are cassavas and other tuberous crops. They are followed by some 
species of cabbages and chilies. Other popular crops in the region are 
beans, peanuts, tomatoes, potatoes, ginger and onions. The cereals maize 
and upland rice are also often grown. 
Compared to perennial crop cultivation, annual crop cultivation 
generally demands a relatively high input of labour and capital. Activities 
like weeding, fertilising and applying pesticides take time and require 
investments. Farming practices in dryland agriculture have not changed 
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much since the colonial period. Traditional cultivation techniques continue 
to be applied and traditional tools are still used. In recent times permanent 
dryland agriculture is quite common. Some decades ago the situation was 
very different. Because of unfavourable bio-physical conditions, 
permanent dryland agriculture used to be hardly possible. Organic manure 
- mainly animal dung and other waste materials - was not yet applied, or 
only in insufficient quantities to fertilise the drylands. Now, less fertile 
tegalan can be cultivated on a rather more permanent basis (four to five 
years, followed by a short fallow period) if some fertilisation is applied. 
Due to the increased availability and use of chemical fertilisers the total 
acreage of annual crops in the research area, particularly the acreage used 
for vegetables, increased substantially during the last few years. The main 
increase took place in the 'Humbang' area (Van der Mijl; 1988, p.51). 
Intercropping is a frequently used cultivation pattern for annual 
crops: one will find, for instance, a mixture of maize and upland rice. In 
this way the fanners spread production risks. Rotation of crops is another 
system that often occurs. Crop rotation helps to reduce deterioration of the 
quality of the soil. Intercropping of annual and perennial crops is also 
common, at least when the perennial trees and shrubs are still young. 
Coffee is the perennial crop most cultivated. Far behind, but still worth 
mentioning, are cloves, candle nuts, several kinds of fruit and benzoin 
trees. 
Coffee is often intercropped with maize and vegetables. But less 
favourable combinations (because of potential diseases), such as coffee 
with tomatoes or potatoes, are often found, too. Real (mixed, agro-forestry 
and home) gardens, though, are rare. Homegardens are not cultivated and 
in mixed or agro-forestry gardens at least one layer, usually the top-layer 
(i.e. tall trees) is missing. 
The Toba-Batak people also have a long tradition of cultivating alang-
alang fields. They practise a type of slash-and-burn system on alang-
alang grasslands. The grass is mown first and left to dry for about a 
week. After that it is burned. The soil is then hoed to a depth of 
approximately 0.5m. After three to six months the soil is turned again. 
The decaying rhizomes and the ash of the first bum function as fertilisers. 
After this treatment the fields can be used for agriculture, some of them 
permanently, others only for a couple of years when they will need 
another fallow period. To clear one hectare of alang-alang land in this 
traditional way requires a labour input of about three labour months. Once 
it has been cleared, the land still requires a high labour input. Daroesman 
assumes that, using traditional methods, one person is able to control only 
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one hectare (Daroesman, 1981, p.84). In her opinion it is therefore 
necessary to plant other crops which can compete with alang-alang grass 
as regards growth rate and scattering, but which can also re-establish the 
soil's fertility by retrieving the leached minerals and nutrients. 
The average landholding in the research area is small, 0.82 hectare14. On 
average a quarter of this area is rented. The rented area consists only of 
wetland rice fields; dryland is not rented. It is sometimes borrowed, 
usually on condition that the acreage is only used for annual crops. 
Commonly one-fourth to one-third of the total output is counted as 
capital-input for agricultural production. Peasants only count seeds, 
fertilisers and pesticides as their input. Added to this are the costs that one 
has to pay for renting the sawah15. The average labour-use for the total 
agricultural production is about 4.3 days per rante (400 m2) per month (cf. 
table 6.1). The distribution over the research area and over the farming 
types distinguished, however, is quite a-symmetrical16. 
Even though the agricultural plots are already small, the cultivated 
areas are still subdivided further, because the inheritance system in which 
all male descendants receive an equal part prevails among the Toba 
Batak. In the end, splitting up family land among the sons leads to 
widespread fragmentation. In order to obtain enough income from the 
holding for survival resident peasants sometimes overexploit the land they 
have access to. Because of their poverty most peasants can hardly afford 
(heavy) investments in soil conservation or measures to prevent erosion. 
Eventually this process results in increasing the poverty. 
The fragmentation process is aggravated by the peasants' wish to 
reduce their need for cash and to minimise the risks of losing the whole 
harvest in a bad year. Consequently most peasants grow a bit of 
everything to provide in the family's needs directly from the land. So 
even when the land is not fragmented by inheritance, a peasant may 
subdivide it into mini-lots to raise different crops. These subdivisions 
prevent agricultural intensification and mechanisation and force villagers 
to retain their traditional technology which has a detrimental impact on 
the productivity (cf. Rodenburg, 1993, p. 123). 
The production of annual crops is mainly meant for household 
consumption. Productivity is low. However, in two-thirds of the cases, 
peasants grow perennial crops for the market in order to obtain cash. The 
area reserved for perennial crops, though, is usually relatively small (cf. 
section 6.1). 
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Anti-erosion measures are sometimes undertaken at places where the 
population pressure is high. These include the digging of drainage 
channels, the construction of small dams of organic material on the dry 
fields to reduce the topsoil washing away and/or the construction of 
terraces. For the last-mentioned the top-soil is first removed and collected, 
and returned afterwards. In this way, the peasants try to conserve the 
natural fertility as much as possible. 
The amount of livestock that the people possess is on average low. 
Raising livestock is generally an additional income-raising activity; it is 
rarely the main source of income. On average a family owns one water 
buffalo and 1.6 pigs (cf. table 6.1 and appendix 4). However, the 
distribution is unequal. More than half of the peasants does not possess 
any cattle, and more than a quarter do not own pigs. 
Keeping cattle or pigs takes place in a traditional way: the pigs find 
their own way around the house. They have to search the bulk of their 
own meal, but usually get additional food. Pens are rare. Because of their 
grubbing the ground, pigs form a real threat to the sustainability of local 
agriculture. Pigs take an important place in the traditional culture in the 
Batak society as pork is the main food at celebrations. The way in which 
the meat of the pig is divided represents a person's status in the family 
clan and in the Batak society in general. 
The cattle grazes on the wetland rice fields when they lie fallow 
and, in all seasons, on the alang-alang fields. Sometimes the cows and 
water buffaloes will be kept at home and the grass needed is then cut by 
the peasants. If people own a water-buffalo it is mainly used to plough the 
sawah, and sometimes also as traction power to transport agricultural 
products to the market. Possessing cattle is often viewed as a way to build 
up a financial reserve for hard times. Mechanisation of production, which 
in this context means using a (rented) tractor, only occurs on 12% of all 
farms. 
There is little exchange of farming experiences. Apart from television or 
the agricultural extension service (cf. section 7.2.1), diffusion of 
information usually occurs via occasionally seeing the agricultural 
activities of peasants of neighbouring villages. The fields are usually 
located too far away. Children herding the cattle and village women used 
to be the best source for villages exchanging agricultural information. 
Women when they marry take information to or bring it from other 
villages. 'Trial and error' is the main means of finding out things (cf. 
Sherman 1982, p.73). 
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4.3.4 Migration as a solution? 
The possibilities to earn a living in rural North Tapanuli are very re-
stricted. The limited productivity of agriculture forces about a third of all 
peasants to try and find some additional income. Underemployment 
occurs frequently. Apart from agriculture, there is hardly an alternative. 
Only a handful of villagers are occupied with off-farm activities. 
Employment in the industrial sector is very limited. Timmer shows that 
the involvement in the industrial sector in the whole district of North 
Tapanuli was very low in 1986, namely only 6,046 persons: 385 in large 
and medium scale industries, 563 in small-scale industries and 5,098 
persons in home (cottage) industries. The latter mainly concerns tradi-
tional weaving by village women (Timmer, 1990, p.88). Some other non-
agricultural economic activities are found in the transport and 
communication and services sectors. The local government also employs 
a few people. These civil servants, however, often come from outside the 
area. But even those who do have alternative employment, usually 
cultivate a piece of land as a necessary supplement to their meagre 
incomes. 
The restricted prospects to earn a decent living induce a large number of 
people to leave North Tapanuli. Rural life has little to offer. The rural 
areas suffer from de-population. Young people are no longer willing to 
tolerate the harsh conditions of subsistence agriculture and migrate to 
urban areas. From the remoter areas this migration is usually even greater. 
This situation is frequently aggravated by government policies, which tend 
to be in favour of the urban population (cf. section 3.3). 
After finishing secondary education both male and female youths 
leave their home villages in large numbers for the cities. A search for 
work or for higher education provides the viable explanation. But the 
young villagers obviously have other reasons too, which they probably 
find more difficult to express. Apart from economic and educational 
opportunities, they stress that the city provides better recreational facilities 
(cf. Rodenburg, 1993, p.65). 
The Toba Batak in their wish to progress (hamajuon) have 
emphasised education ever since the missionaries started providing better 
schooling facilities in the area. Education is regarded as the only way out 
of poverty. A large part of the surplus from agricultural production has 
been invested in schooling rather than in agriculture. Claus, who noticed 
the same process in the Simalungun district, calls this phenomenon the 
'education syndrome' (Claus, 1983, p.93). 
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Migration has even become something of a status symbol: those 
who are able to migrate do so; if you do not there is something wrong. 
Especially among the young an evident disregard for farming is 
widespread. When she asked why male adolescents did not move to town, 
Rodenburg (1993) received the reply that they were forced to stay in the 
village because they did not have enough education or skills. These data 
seem to be confirmed by the research results of Wolfs. In his research 
villages on Samosir island he found a low level of education among the 
population that remained behind; between 35% and 50% of the household 
heads had never been to school (Wolfs, 1990, p.43). 
Such heavy migration leads to draining the most educated and progressive 
segment of the population. Bruner (1983, p. 16-17) discovered that his 
research villages in which he stayed in 1957 were occupied by a 
disproportional large number of women, old people and children. This 
finding is confirmed by Rodenburg: "Those who have left North Tapanuli 
are by and large the skilled, the educated and the economically active. 
Those who remain behind are those who are in many ways deprived. 
They are the less educated, and are found in the economically less 
productive age group. More women, small children and old people stay 
behind, while the young and the strong leave for cities throughout 
Indonesia" (Rodenburg, 1993, p.208). 
Summary 
In order to consider changes in the agricultural patterns and habits of 
local peasants it is necessary to have a base-line. This chapter describes 
briefly some relevant aspects of the way in which agriculture is currently 
carried out. Although North Tapanuli depends almost entirely on 
agriculture, the district is not blessed with favourable soils. The soils are 
rather acid and the surface is mountainous. The bio-physical conditions 
restrict a high agricultural productivity. And yet the area has been 
inhabited for centuries and agriculture has always been the main means 
of existence. 
The indigenous Toba Batak population used to live in isolation in 
a society in which political power was decentralised. Their patriarchal 
culture attaches great value to kinship. Toba Batak tend to invest a great 
deal in traditions and will only rarely lose contact with their village of 
birth. The members of the same clan are expected to help each other, in 
the village of birth, but also after they have migrated. The patriarchal 
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culture is also reflected in inheritance practices. All male descendants -
and only they - are entitled to land. The land is rarely sold because of 
tradition and the need felt to possess land in the village of birth in order 
to be buried there. In the end this results in dividing the available arable 
area. Eventually plots become too small to earn a minimum income. As 
alternative sources of income are extremely scarce, migration is believed 
to offer a solution. A certain degree of 'brain-drain' occurs. 
Such developments have consequences for the development of the 
agricultural sector. Apart from the average landholdings being small, they 
also function in a rather traditional manner. The emphasis is on 
subsistence farming. Most peasants cultivate a diversity of crops, in order 
to avoid being dependent on one crop. If possible they all want to grow 
rice, the favourite food-crop. In practice, however, many of them are 
coerced to grow maize or tubers as the main staple crop. On average the 
peasants do not own much livestock. 
NOTES 
1. For a more detailed description of the geological history of Lake Toba we refer to: 
Van Bemmelen, 1930. 
2. The liparitic tuffs are at their thickest near the lake (sometimes more than 600 
metres). The principal centre of eruption must, therefore, have been situated in the lake 
region (Van Bemmelen, 1930, p. 120). 
3. And yet it sometimes occurs that too much humus is formed. At places with a high 
precipitation rate, a high moisture content, flat relief and a moderate average 
temperature, peat may develop (in the research area in Lintongnihuta and Siborong-
borong amongst others). Because (at higher altitudes) the average temperature is 
somewhat lower, the decomposition of the humus slows down, too, and much humus 
leaches into the soil. The soil becomes more and more acid (the pH decreases). When 
the pH reaches the 4.S level, iron molecules are released and result in an even paler, 
less fertile and less permeable soil. The water no longer penetrates the soil and peat 
develops (Mohr, 1944, p.456). 
4. In addition, these sediments contain the nutrients and minerals that were washed 
away by erosion from the surrounding plateau. The central Bukit Barisan mountain 
chain, apart from the pre-dominant infertile liparitic and some andes i tic soils, also 
contains pre-tertiary rocks, such as phyllites, grauwackes, quartzites, shales, limestones 
and granites, together with several conglomerates and sandstones (Weiss Nainggolan 
et al., 1985, p.l; Van Bemmelen, 1930, p.117). 
5. Less than 100 millimetres of precipitation per month. Only then will the potential 
evaporation exceed the precipitation (Oldeman et al., 1979, p. 13). 
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6. Rain intensity is measured by taking the quotient of total rainfall (in millimetres per 
year) and the number of rainy days. 
7. In some Toba-Batak communities the use of the irrigation systems is even 
incorporated in the adat (traditional law-system). The Toba-Batak created the so-called 
bondar (canal) organisations, which control the functioning of the irrigation system 
and the financial aspects. As a rule such bondar organisations were small and 
comprised only a few families. However, large organisations also occurred. Lando 
(1979) describes 'Silaen Banua', an irrigation system in the sub-district of 
Lintongnihuta, which counted 206 contributors and covered an area of some 120 
hectares. It was started as early as 1869 without outside (government) support. 
8. This migration to Simalungun started around 1900 (cf. Liddle, 1970, pp.30-2, 
Oudemans, 1973, pp.77-80). Some 9,000 Toba's moved in 1915; in 1920 this number 
had already increased to 26,000 to rise to 42,000 in the mid 1930s. (Castles, 1972, 
p. 190-1). Reid (1987, p. 102) mentions the number of 50,000 in 1943. The 
missionaries, by the way, did not agree with this migration, because of the dominant 
Islam religion on the East coast (cf. Joustra, 1918, p. 14). Cunningham (1958, p.92) 
assumes that approximately a quarter of a million Toba Batak people moved to the 
east coast between 1950 and 1956. 
9. Before the Dutch colonial dominance started, the land of East Sumatra used to be 
less crowded than the Toba highlands. According to Sherman (1982, p.81) this was 
due to fear of diseases, the climate and the fact that the coastal areas paid taxes to the 
Sumatran kingdom of Sri Wijaja. 
10. In the period 1971-1980 the annual population growth in North Tapanuli was 1.0% 
against 2.6% for the whole province of North Sumatra (Ginting and Daroesman, 1982, 
p.54). 
11. Rights to land and related adat questions are comparable all around the Toba 
Batak area. However, there are some minor differences, which are less relevant at this 
level of analysis. A detailed description of land rights and the various forms of land 
ownership were described by Ypes, 1932. The research area, introduced in the next 
chapter, covers the rechtsgouwen 5, 6, 7, 8 and 9. 
12. In the past European companies made some attempts to exploit the Batak 
homeland. However, Toba leaders put forward their clan ownership of the land in 
order to resist expropriation. As a result there were no plantations established in 
Tapanuli, and the land remained under the control of the village and kinship groups 
(Castles, 1972, pp. 129-37). 
13. Although equal inheritance among the male descendants is the rule, the eldest son, 
who replaces his deceased father in the management of the landholding, and the 
youngest son occupy a special position in relation to the middle sons. The youngest 
son gets the ancestral house, a fact that has a bearing on his duty to take care of his 
parents in their old age and to tend their graves after their death. The first-born has 
a right to extra privileges or gifts, either a special part of the land or a larger part than 
his brothers (Rodenburg, 1993, p.96; Vergouwen 1964, pp.280-4). 
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14. As the standard deviation is 0.743, the sample-size 500 persons and the 
distribution does not deviate significantly from the normal distribution, it can be 
accepted with a 95 % security that the average of the total population varies between 
0.8172 +/-1.96 Standard Error, or between 0.7521 and 0,8823 hectare. With a security 
of 99% the average of the total population varies between 0.8172 +/-2.57 Standard 
Error, or between 0.7319 and 0.9025 hectare. 
15. This rent varies with the quality and the location of the plot, from about one-third 
to one-fifth of the total yield. But rents amounting to half the yield do occur. 
16. With a probability percentage of 95% the average labour input of the total popula-
tion varies between 3.95 and 4.45 labour-days per month per rante. The standard 
deviation is 2.9 and the sample consists of 500 people. 
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5. AN AGRICULTURAL LAND EVALUATION 
5.1 Régionalisation of North Tapanuli 
Prior to the research it was decided to carry out a régionalisation of the 
district of North Tapanuli, since the entire area was considered to be too 
extensive. Practical reasons limited the extent of this research. The 
régionalisation, based on geographical location, soil quality, climatological 
data, relief and population figures (cf. Eijkemans, 1988, Van der Mijl, 
1988) took existing administrative borders as point of departure. This was 
necessary because the researchers used secondary statistical sources, 
gathered and published by the Indonesian authorities. Indonesia 
distinguishes 27 sub-districts (kecamatari) within the district of North 
Tapanuli. By regionalising these 27 sub-districts they were grouped 
together in seven, geographically consecutive, regions. Those regions (cf. 
map S.l) are: 
- 'Samosir': with the subdistricts Onanrunggu, Palipi, Simanindo and 
Pangururan 
- 'Selatan': with the subdistricts Onanganjang, Parmonangan, Adiankoting 
and Sipoholon 
- 'Timur': with the subdistricts Pangaribuan, Garoga, Sipahutar and 
Habinsaran 
- 'Sarulla': with the subdistricts Tarutung, Pahae Julu and Pahae Jae 
- 'Humbang': with the subdistricts Siborong-borong, Lintongnihuta and 
Dolok Sanggul 
- Toba Holbung': with the subdistricts Muara, Balige, Laguboti, Silaen, 
Porsea and Lumbanjulu, and 
- 'Barat': with the subdistricts Pakkat, Parlilitan and Harían. 
With regard to the number of inhabitants and, in particular, the size of the 
area, the regions that were defined are rather heterogenous. Generally, 
however, only a small part of the area available, about 10 percent, is 
cultivated. This is because of the limited agricultural quality of the area. 
The soils are often infertile and the surface is mountainous. Podsolic soils 
are dominant (cf. section 4.1). The variations between the different 
regions, though, are quite large: in 'Humbang', the least accidented sub-
region, for example, approximately one-fifth of the total area is used for 
agriculture, whereas in 'Barat' this is only one-twentieth. 
The small acreage used for agricultural purposes, with a high 
number of people dependent on it, causes a high population density per 
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square kilometre of cultivated area. In combination with the low soil 
fertility, this, in turn, implies that the average gross family income 
obtained from agriculture is low. Favourable combinations of relatively 
fertile soil with a flat area result in the district's highest population 
densities per square kilometre, and also per square kilometre of cultivated 
area. 
Within the Toba highlands, the 'Samosir', 'Humbang' and 'Toba 
Holbung' regions are blessed with the flattest relief. Actually only 
'Humbang' and 'Toba Holbung' are really flat, i.e. the slope angles of a 
high percentage of the area are below 15%. 'Samosir' and 'Humbang' are 
characterised by mainly podsolic soils, while in 'Toba Holbung' and 
'Sarulla' there is a substantial area of more fertile hydromorphic soils (cf 
section 4.1.1). Since even the four regions of 'Samosir', 'Humbang', 
'Toba Holbung' and 'Sarulla' - together forming the very heart of the 
Toba Batak area - would have been too extensive for this study, it was 
Map 5.1: The regions of North Tapanuli 
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Table 5.1: Some data on area and population of the determined regions 
Region Area Popu- Inhabi- Inhabitants/ Slope- % idle 
(km2) lation tants/ km2 culti- angle lands*' 
(1,000) km2 vated area <15%>40% 
Samosir 
Selatan 
Timur 
Samlla 
Humbang 
T. Holbung 
Barat 
673 
1,375 
2,667 
912 
924 
888 
2,064 
107 
68 
98 
87 
124 
154 
78 
159 
50 
37 
95 
135 
173 
38 
1,279 
440 
132 
655 
628 
1,517 
790 
29 
9 
24 
22 
77 
41 
29 
13 
47 
43 
65 
7 
18 
29 
52 
9 
20 
8 
52 
41 
8 
North 
Tapanuli 9,503* 716 75 759 30 35 22 
* Exclusive Lake Toba (1,103 km2). 
** In government-publications these lands are often referred to as pastures or alang-
alang grass lands. 
Source:- Kantor Statistik Propinsi Sumatera Utara, Sensus Penduduk 1980. 
- Pemerintah Daerah Tingkat II, Kabupaten Tapanuli Utara, publikasi 431, 
1986. 
- Balai Penelitian Perkebunan Medan/ Subdirektorat Tata Guna Tanah Agraria 
Medan, 1978. 
- Eijkemans, 1988: table 1,2,3 and 6 combined. 
- Van der Mijl, 1988, map XVI. 
decided to limit the research to only two regions. One area with a 
relatively large area of hydromorphic soils and one with predominantly 
podsolic soils had to be chosen. Furthermore the regions should have a 
comparable accessibility. 'Samosir', surrouned by Lake Toba, is far more 
difficult to reach than the other regions. In addition, although 'Samosir' 
has a rather high elevation, the most productive agricultural activities take 
place at the relatively low elevated shores of the lake (at 905 metres 
above sealevel). It therefore was not completely representative for 
agriculture in the highland areas of North Tapanuli. Finally, the catchment 
area of Lake Toba was, at the time of the research, generally of concern 
to the authorities in North Sumatra. This also influenced the choice of the 
research area. The areas chosen, i.e. 'Humbang' and 'Toba Holbung' both 
form part of the Lake Toba (water) 'catchment area'. This fact assures the 
regions of a relatively high degree of government attention, which may 
have influence on their development potential. Both areas border on Lake 
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Toba. 'Humbang' and 'Toba Holbung' have a reasonably well-developed 
infrastructure at their disposal: an all-weather road connects all their sub-
districts. Objectively, 'Toba Holbung' is best equipped for agriculture: this 
region possesses the combination of relatively fertile soils and a 
substantial area of flat relief. In addition, it is geographically located more 
favourably with respect to the relatively prosperous eastern part of North 
Sumatra. Several small municipal centres have already been developed in 
the past. Although this also applies to the 'Humbang' region, it holds true 
to a lesser extent. 
The agricultural land use in both regions differs. 'Humbang', the 
area south of Lake Toba, is geared to dryland agriculture, whereas to the 
south-east of the lake, in 'Toba Holbung', one finds much irrigated rice 
growth besides the dryland cultivation. 'Humbang' is located at 
approximately 1,400 metres above sea level; the productive area of 'Toba 
Holbung' is only 905-1000 metres high. The fertile, irrigable lands of 
'Toba Holbung' have been occupied longer than the drylands, so the 
partition through inheritance is developed further. The difference in the 
overall soil quality is reflected in the average size of the landholdings: 
0.42 hectares in Toba Holbung', 1.00hectare in 'Humbang' (Eijkemans, 
1988, p. 12). 
Both regions have an extensive area of alang-alang fields of ap-
proximately 46% of the total area, varying from 66% of the total area in 
Dolok Sanggul to 16% in Laguboti. The estimate for the entire district of 
North Tapanuli comes to an average of 22% (Van der Mijl, 1988, p.34). 
5.2 A subdivision of 'Toba Holbung' and 'Humbang' 
This research, which concentrates on the actual and potential use of 
agricultural land, contrary to the régionalisation, does not depart from the 
area's administrative boundaries. Land characteristics which influence the 
possible use of the land, like the type of soil, the angle of slopes, and 
climatological conditions, do not fit into administratively defined sub-
districts. In order to make a new and more valid division, the research 
area was divided into smaller, so-called Land Mapping Units (LMUs)1, 
which are based on agro-climatological criteria. For this division the 
researchers only used criteria that are important for the agricultural 
practices executed and have a pre-supposed substantial impact on the 
agricultural land use. 
The availability of reliable data played an important role in 
selecting and classifying physical characteristics as criteria for the 
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Identification of Land Mapping Units. The criteria selected were divided 
into wide classes. In as far as possible sharp dividing lines and too 
detailed an interpretation of the available secondary data have been 
avoided. A marked disadvantage of this method is, of course, that the 
results are more general than would have been the case if a stricter 
interpretation had been used2. However, an important advantage is that 
it reduces the chance of drawing the wrong conclusions as a result of 
inaccurate secondary data. 
The area of the nine sub-districts was divided into seven Land Mapping 
Units by means of three selected criteria - the slope angle, the type of soil 
and the length of the growing season3. In each of the Land Mapping 
Units, except for Unit 7, the researcher collected physical, social, 
economic and cultural data. Land Mapping Unit 7 was excluded from the 
field work, because the research was primarily concerned with the 
possibilities to take new land into production and/or to intensify the 
production on already existing plots. According to Indonesian government 
regulations the average slope angles in Land Mapping Unit 7 are too steep 
(more than 40%) for agricultural use. The danger of erosion is too 
apparent (cf. Repelita IV en V; Simbolon, H., 1986, p.137 and Simbolon, 
M., 1986, p.91). 
The research did not strive to make an inventory of all, technologically 
and physically possible agricultural activities. The currently used tech-
nological level is considered to be too low for a successful introduction 
of new, perhaps highly promising activities. It appears to be more realistic 
to depart from already existing cultivation techniques and, in particular, 
from already cultivated crops. 
The researcher is fully aware that the methods applied are not the 
most sophisticated. The time, situation and the means available did not 
permit him to make a more extensive or in-depth study. However, the aim 
of this part of the research was only to gain sufficient insight in the 
agricultural potential of the area in order to enable a comparison between 
actual and possible cultivation patterns. The method used proved to be 
suitable for this purpose. 
5.2.1 Land Mapping Units 
A great number of physical and climatological factors exert influence on 
the potential agricultural production in the area. It is hardly possible to 
use all these factors in the determination of the Land Mapping Units, 
because it would make the number of units incalculable. For mis research, 
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three of the - presumed - most relevant factors were chosen. The criteria, 
average slope angle, soil type and duration of the growing season, were 
selected because they are supposed to determine, in outline, the possible 
agricultural activities in the research area in North Tapanuli. 
- The quality of the soil is considered to be important because it directly 
relates to the productivity of an agricultural plot. Both the type of crops 
and the total yield depend to a certain extent on the quality of the soil. 
Fertile soils will be preferred above less fertile ones. The soil types of the 
research area were roughly divided into two categories, i.e. podsolic and 
hydromorphic soils (cf. section 4.1.1). 
- The presence of slopes and average slope angles were taken as second 
criterion to formulate the Land Mapping Units. Slope angles may have a 
great impact on the sustainability of the land use, in particular on erosion 
and the manner of cultivation. It is assumed that the choice of crops will 
be partly determined by the slope angle. Sloping areas need different 
treatment from flat fields. 
[ 
Silaen 
1. Pasanbu 
2. Sileang I 
3. Süemg U 
/
/
" \ 4 Sosorgootuig 
i. Sigun-gun 
6. Tapun Natili Selatan 
7. Luraban Julu 
8. Tangga Bam Bant 
9. Tangga Ваш Timor 
10. Meat I 
11. Meat Π 
12. Meat Ш 
13. Лек Raja 
14. Tanbunga 
15. Napitupulu Π 
16. Siringo-nngo 
17. Sugapa 
18. Siringldion 
19 LinlongJulu 
20 Jangga Dolok 
21. Jangga Tornan 
Map 5.2: The subdistricts and the research villages 
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- The duration of the growing season is measured by the average number 
of dry and wet months per year. A month is considered to be wet if it has 
more than 200 millimetres of precipitation; and dry, when, on average, the 
precipitation is below a 100 millimetres (Oldeman et al., 1979). 
Climatológica! data which determine the length of the growing season can 
have a great impact on the stability of a holding. The 'temperature', too, 
is important for the duration of the growing season. A slightly higher or 
lower temperature may constitute the difference between one or two rice 
harvests a year. The differences in the average temperatures in the area, 
however, are only determined by elevation above sea level. Since the 
isotherms coincide more or less with the precipitation lines, this criterion 
is already incorporated in the formulation of the Land Mapping Units. 
Each land characteristic, used as a selection criterion for the Land 
Mapping Units, was mapped first. Successively, the resulting three maps 
were combined to determine the ultimate Land Mapping Units (see maps 
5.3: soils distinguished; 5.4: slope angles; 5.5: duration of the growing 
season; and 5.6: overall total, the Land Mapping Units). 
lithosols • 
hydromorphic soils № 
podsolic soils .—| 
Map 5.3: Soils distinguished 
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Table 5.2 shows some relevant information with respect to the Land 
Mapping Units determined. Reference is made to appendix 2 for a more 
detailed description. Detailed data regarding soil quality, based on both 
primary and secondary data, can be found in appendix 1. 
In interpreting the figures of table 5.2, it has to be realised that the figures 
and classes presented constitute average numbers/values. This is 
particularly relevant for the 'slope' criterion. When a Land Mapping Unit 
is classified as 'average slope of below 15%', this does not mean a 
complete absence of steeper slopes in that area. It only means that the 
Land Mapping Unit is predominantly flat. 
Figure 5.1 presents the land use as a percentage of the total area per Land 
Mapping Unit defined. This figure is composed on the basis of official 
data from government publications. 
Map 5.4: Average slope angles 
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Obviously there is great correlation between the kind of land use 
and the computed Land Mapping Units. Forest, for example, is completely 
lacking from the Land Mapping Units with more fertile (hydromorphic) 
soils. It seems that all the available land is now cultivated, or has at least 
been used for agriculture in the past (and now became alang-alang). In 
contrast, relatively large areas of forest are found in the Land Mapping 
Units with podsolic soils, and in particular those with the steeper slopes. 
The dispersion of the wetland rice area shows the opposite picture. 
Especially in Land Mapping Unit 4 the wetland rice fields are 
overrepresented. Alang-alang fields are abundantly present in all Land 
Mapping Units. Dryland agriculture appears to be clearly less popular in 
the research area. 
5.2.2 Location of the research villages 
For a description of the farming types in the regions of 'Toba Holbung' 
and 'Humbang', 21 villages that are considered to be representative for 
the Land Mapping Units, have been studied intensively. Apart for 
describing the farming types (cf. chapter 6 and appendices Г and V), the 
Map 5.5: Duration of the growing season 
106 
data gathered in those villages has also been used for the description of 
present agriculture in the Batak area (cf. section 4.3.3). 
The villages are located in five clusters, dispersed over the research 
area (map 5 .2 / and are situated in the sub-districts of Dolok Sanggul, 
Lintongnihuta, Balige, Silaen and Lumban Julu, respectively. When 
Map 5.6: Overall total: the Land Mapping Units 
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Table 5.2: Some dala on area, population, and selected land-characteristics of the 
determined Land Mapping Units (LMU) 
LMU 
1 
2 
3 
4 
5 
6 
7 
Tot. 
Area 
(ha) 
54,110 
38,340 
23,862 
12,418 
7,248 
3,041 
42,176 
181,195 
« o f 
total 
area 
29.9 
21.2 
13.2 
6.9 
4.0 
1,7 
23.3 
100 
Popula­
tion 
65,336 
59,474 
39,460 
45,693 
11,631 
10,528 
35,302 
267,424 
%of 
total 
pop. 
24.4 
22.2 
14.8 
17.1 
4.3 
3.9 
13.2 
100 
Number of Slope 
inhabitants (%) 
/km1 
100-200 
100-200 
100-200 
>300 
100-200 
>300 
0-100 
0-15 
15-40 
0-15 
0-15 
15-40 
0-15 
>40 
Predominant Growing 
soil-type 
podsolic 
podsolic 
podsolic 
season 
(months) 
9-10 
9-10 
11-12 
hydromorphic 11-12 
podsolic 11-12 
hydromorphic 9-10 
not relevant Not Rel. 
Source:- Oldeman L.R. et al., 1979. 
- Pemerintah Daerah Tingkat II, Kabupaten Tapanuli Utara, pubi. 431, 1986. 
- Balai Penelitian Perkebunan Medan/ Subdirektorat Tata Guna Tanah Agraria 
Medan, 1978. 
- Kantor Statistik Propinsi Sumatera Utara, Sensus Penduduk 1980. 
Land use (%) 
100 
LMU 1 LMU 2 LMU 3 LMU 4 LMU 5 LMU 6 
D wetland rice О dryland agriculture D'alang-alang' H forest 
Source: Pemerintah Daerah Tingkat II, Kabupaten Tapanuli Utara, publikasi 
no.431, 1986. 
Figure 5.1: Land use per Land Mapping Unit 
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Table 5.3: Some characteristics of the research locations 
Land 
Mapping 
Unit 
1 
2 
3 
4 
5 
6 
7 
Total 
%of 
total 
area 
29.9 
21.2 
13.2 
6.9 
4.0 
1.7 
23.3 
100 
%of 
total 
population 
24.4 
22.2 
14.8 
17.1 
4.3 
3.9 
13.2 
100 
Population 
density 
inn./km3 
100-200 
100-200 
100-200 
>300 
100-200 
>300 
0-100 
Name of number 
villages of inter-
views 
Pasaribu 
Lumban Julu 
Tapiannauli S. 
Tarabunga 
Tangga Batu B. 
Sosorgonting 
Sileang I 
Sileang II 
Aekraja 
Tangga Batu T. 
Sugapa 
Jangga Dolok 
Jangga Toman 
Lintong Julu 
Meat(3 vili.) 
Siringo-ringo 
Napitupulu II 
Siringkiron 
Siguri-guri 
-
-
33 
37 
30 
27 
15 
33 
17 
17 
6 
19 
26 
28 
25 
47 
33 
38 
20 
16 
33 
-
500 
interviews 
%of 
total 
28.4 
18.4 
25.2 
14.2 
7.2 
6.6 
-
100 
Source:- Kantor Statistik Propinsi Sumatera Utara, Sensus Penduduk 1980. 
- Pemerintah Daerah Tingkat II, Kabupaten Tapanuli Utara, publikasi 431, 
1986. 
- Kantor Statistik Kabupaten Tapanuli Utara: Buku Statistik tahunan, 1983-
1985, Tapanuli Utara dalam angka. 
- Primary data. 
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selecting these clusters the geographic location within the respective Land 
Mapping Units was taken into consideration. The selected Land Mapping 
Units had to be covered well. The 21 villages where the field work was 
carried out were selected in the vicinity of the researcher's residence. 
Structured interviews were held in each of the villages with 25 to 30% of 
the inhabitants in order to obtain information on the current land use, 
choice of crops, and ownership patterns. The information on the reasons 
for cultivating certain crops was gathered by means of a great many 
unstructured interviews and extensive observation. 
5.3 Crop suitability and land qualification 
Of each of the main crops cultivated in the research area, its growth 
potential is described by comparing the demands a certain crop makes to 
its physical environment (the so-called 'crop or timber requirements') in 
combination with the possible supply the land physically has to offer (the 
so-called 'land qualities'5). These demands may differ substantially per 
agricultural activity/crop. This process of comparing is called 
'matching'6. The matching process takes place by using the so-called 
'factor rating' method (FAO 1983, pp. 58 sqq.). Per land quality a factor 
is attached to each agricultural activity/crop. These factors vary from SI 
(highly suitable), via S2 (moderately suitable) and S3 (marginally 
suitable) to N (not suitable). The land quality with the lowest factor rating 
of all land qualities studied in the matching process, determines the 
'current suitability' for each crop in a Land Mapping Unit7. In addition, 
it indicates the potential suitability of a crop. The potential suitability of 
an agricultural activity can be denned as the suitability for that 
agricultural activity in a Land Mapping Unit on condition that certain 
improvements that are proposed are executed. An estimate of the 
necessary input is given together with the possibilities to improve the 
limited land quality (qualities). The suitability classification is determined 
for the main crops in the area (see also appendix 3). Table 5.4 presents 
a summary of the results with respect to the potential crop suitability for 
each of the Land Mapping Units. 
It needs to be emphasised that the results of the suitability classification 
are based on the average land qualities that apply per Land Mapping Unit. 
This means that for each Land Mapping Unit the suitability is computed 
on the basis of the average slope angle and the main soil characteristics. 
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Variations within a Land Mapping Unit are possible. These variations 
may influence some agricultural activities positively or negatively. 
Table 5.4: The growth potential for a number of crops in the research area (per Land 
Mapping Unit). 
crop 
Cereals: 
- wetland rice 
- upland rice 
- maize 
Land Mapping Unit 
1 
+ 
+ + 
+ + 
Root crops/legumes/vegetables: 
- cassava 
- white potato 
- ginger 
- groundnuts 
- soya beans 
- phaseleous beans 
-cabbage 
- tomato 
- chilies 
Estate/industrial crops: 
- coffee 
-tea 
- cloves 
- mango 
-citrus 
-bananas 
Pastures: 
- grasses 
Forestry: 
- eucalyptus 
- pinus 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + + 
+ 
-
-
+ + 
+ 
+ + 
+ + 
+ + 
2 
-
+ 
+ 
+ 
+ + 
+ + 
+ + 
+ 
+ + 
+ + 
+ + 
+ + 
+ + 
+ 
-
-
+ 
+ 
+ 
+ + 
+ + 
3 
-
+ 
+ 
+ + 
+ + 
+ + 
+ + 
+ 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ 
+ 
+ + 
+ 
+ + 
+ + + 
+ + 
4 
+ + + 
+ + 
+ + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ + 
+ + 
+ 
5 
-
+ 
+ 
+ 
+ + 
+ + 
+ + 
+ 
+ + 
+ + 
+ + 
+ + 
+ + 
+ 
-
-
+ 
+ 
+ 
+ + 
+ + 
6 
+ + 
+ + 
+ + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-
-
+ 
+ 
+ + 
+ + 
+ 
Explanation of the symbols used (cf.appendix 3): 
+ + + : high potential (=S1 low-medium input) 
+ + : medium potential (=S1 high input; S2 low-medium input) 
+ : low potential (=S2 high input; S3 low-medium input) 
: no potential (=S3 high input; N) 
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Land Mapping Unit 1. 
In comparison with the other units the agricultural potential of this Land 
Mapping Unit is relatively high. Within each class of the agricultural 
activities defined there are reasonable potential production possibilities. 
Coffee is even classified as a highly suitable crop, on condition that soil 
texture improvement measures are undertaken (mixing different soil 
layers, application of compost) and some terracing takes place where the 
slope angle exceeds 5%. 
Wetland rice, tea, cloves, mango trees and bananas are unsuitable 
crops. In the flat areas a moderate potential is computed for upland rice, 
maize, tuberous crops, soya beans, citrus and for pastures. However, the 
application of fertilisers, and particularly of phosphorus, will be necessary. 
When slopes get steeper than 5%, the possibilities for the crops mentioned 
are limited (the input required would be too high), because then the 
construction of terraces becomes indispensable. 
Eucalyptus and Pinus trees do have a moderate growing potential 
without any additional input. The other crops show reasonable 
possibilities also on slopes steeper than 5% (terracing required). 
Land Mapping Unit 2. 
The agricultural possibilities of Land Mapping Unit 2 are mainly limited 
by, on average, steep slopes (15-40%). When a slope angle exceeds 5% 
the construction of terraces becomes a necessity for the cultivation to be 
sustainable. 
Unsuitable crops are wetland and upland rice, cassava, soya beans, 
tea, cloves, mango trees, citrus, bananas and pasture grasses. Eucalyptus 
and Pinus trees perform quite well without additional input. So do the 
other crops, albeit that terraces need to be constructed. 
The agricultural potential of the flatter areas of this Land Mapping 
Unit, i.e. flatter than 5% (15-40% is only an average figure) can be 
compared with that of Land Mapping Unit 1. 
Land Mapping Unit 3. 
The problem of Land Mapping Unit 3 is essentially the unfavourable soil 
texture (too sandy). This means that the ability of the soil to retain water 
is low, which results in rather excessive drainage. Added to this, the soil 
has a relatively low pH (5.3). 
Both wetland and upland rice and maize are unsuitable. Among the 
perennial crops, coffee, tea and citrus can do quite well, albeit, in the case 
of tea and citrus, with the application of fertiliser (especially phosphorus). 
Cloves, mango and banana trees are not suitable. 
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Of the annuals, soya beans are unsuitable; the other crops have a 
moderate growing potential, although potatoes, ginger, cabbages, tomatoes 
and chilies need soil texture improvements. Fertiliser (especially 
phosphorus) needs to be added for the growth of cassava; phaseleous 
beans and groundnuts need the application of lime. 
The area is reasonably suitable for pastures, although fertilisation 
(phosphorus) may be required. For forestry purposes Eucalyptus trees 
show a high score (after the application of lime); the potential of pinus 
trees is moderate. 
Land Mapping Unit 4. 
This Land Mapping Unit can certainly be called a rice area. Wetland rice 
has a high suitability. The application of fertiliser (mainly phosphorus), 
however, is required. Wetland rice fields have to be constructed (medium 
input). 
Because of rather poor drainage, apart from wetland rice, only 
upland rice and maize will perform reasonably well. With respect to the 
very high population density of this Land Mapping Unit, pastures and 
Eucalyptus trees are not being considered to be relevant. 
The construction of high-level planting beds for the cultivation of 
annual crops with a shallow rooting system offers moderate or even good 
cultivation opportunities during the dry season (for example as palawija 
crops, if the wetland rice is not double-cropped). All other crops are un-
suitable, unless drainage is applied. This, however, is thought not to be 
relevant, since the input required will be too high. 
Land Mapping Unit 5. 
The agricultural possibilities of Land Mapping Unit 5 are in outline 
comparable with those of Land Mapping Unit 2. Small disparities exist, 
because of the longer growing season (fewer months with an average 
rainfall of below 100 millimetres) in Land Mapping Unit 5. This has a 
moderately limiting impact on the possibilities for annual crops, 
particularly cassava and beans, but also potatoes, ginger, soya beans, 
cabbages, tomatoes and chilies and on the cultivation of coffee and 
Eucalyptus. 
Land Mapping Unit 6. 
Land Mapping Unit 6 is also a rice area, albeit of a lesser quality than 
Land Mapping Unit 4. Lower temperatures, higher acidity of the soil, and 
smaller quantities of phosphorus available, are the main reasons for this. 
Due to an on average longer dry season (less than 100 millimetres of 
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rainfall per month) the possibilities for growing palawija crops are 
somewhat better, compared to those described under Land Mapping Unit 
4, provided that lime is added to the soil in order to decrease the acidity 
rate (the pH of the top soil of Land Mapping Unit 6 is 4.8; that of Land 
Mapping Unit 4 averages 5.6). This is also required for the growth of 
maize. The other crops are unsuitable unless drainage is applied. This, 
however, is not relevant due to its high input. 
Spread all over the research area - also outside the Land Mapping Units 
4 and 6 - there are plots of land that are moderately or sometimes even 
highly suitable for the cultivation of wetland rice. They are mainly 
situated in the river valleys, which consist of flat to undulating fields with 
hydromorphic soils. By taking 'averages' of the land characteristics these 
plots are grouped in Land Mapping Units that have been classified as 
unsuitable for the cultivation of rice. If these plots are at an elevation of 
more than 1000 metres above sea level, their agricultural potential is 
comparable to that of Land Mapping Unit 6. At lower elevations, it can 
be compared to Land Mapping Unit 4. 
Summary 
A land evaluation study was carried out with the aim of estimating how 
optimal the present agricultural production is. The (biophysical) 
production possibilities of the major, currently grown crops have been 
determined for the area under research. In order to do so, and to enable 
conclusions valid for the entire research area, the nine kecamatan were re-
divided into seven Land Mapping Units on the basis of criteria related to 
the productivity, sustainability and stability of local agriculture. For each 
of these Units a land qualification and, connected with this, a crop 
suitability classification was made. 
It was found that the agricultural potential of the two distinguished 
regions in North Tapanuli, Toba Holbung and Humbang, is in general 
low, although certain cropping patterns in the different Land Mapping 
Units are sufficiently profitable. As a rule the crops cultivated in the Land 
Mapping Units in which podsolic soils prevail, should preferably be 
dryland crops. These are more suitable than wetland rice. In productivity 
terms they yield more. The popular wetland rice cultivation should rather 
be restricted to the Land Mapping Units with a relatively large share of 
hydromorphic soils. It has only a low growth-potential in the Land 
Mapping Units 1,2,3 and 5. This implies that, if cultivition takes place 
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despite this low suitability, productivity will be low. It does, however, not 
necessarily imply that growing wetland rice is the worst option for the 
peasants. The choice of crops might depend on other factors as well (cf. 
chapters 7 and 8). 
NOTES 
1. For a definition of a Land Mapping Unit see chapter 1, note 8. 
2. At a later stage, if necessary or desired, there is always the possibility to interpret 
the data in more detail when studying extra primary data. In addition, land qualities 
that were not used as a criterion for defining the Land Mapping Units, can always be 
studied if the relation between land-use and land gives cause to do so. 
3. For a detailed description of the Land Mapping Units see appendices 2 and 3. 
4. One of the villages was selected as the place of residence, the villages in the 
neighbourhood were visited with this place as a basis. This implies that the villages 
involved in the research were not dispersed at random in the research area, but located 
in clusters (see map S.2). 
5. The land qualities considered in this matching process and the land characteristics 
on the basis of which these qualities are determined are presented in appendix 3. For 
the Land Mapping Units in the research area these and some other land characteristics, 
together with some relevant socio-economic data, are given in appendices 1 and 2. 
Appendix 1 deals mainly with an analysis of the main soils of the area. 
6. For this research use was made of the guidelines for land evaluation studies as 
formulated in 'Guidelines: land evaluation for rain-fed agriculture' (FAO 1983, pp. 
137 sqq.), and 'Reconnaissance Land Resource Surveys 1:250.000, skala atlas format 
procedures, manual 4 (CSR/FAO staff, 1983, p. 106 sqq.), which is geared more at the 
Indonesian situation. It was tried to follow the latter publication as much as possible. 
Missing information with regard to crops like cabbages, tomatoes, red chilies and 
mango and citrus trees was obtained from: 'Tropical Crops Dicotyledons, volumes 1 
and 2 continued' (Purseglove J.W, 1968, pp. 719 sqq.) and 'Tropical Crops 
Monocotyledons, volumes 1 and 2 continued' (Purseglove J.W., 1972, pp. 607 sqq.). 
7. This research subscribes stimulating ecologically sustainable agriculture as one of 
its main goals. However, the definition of sustainability is rather vague. A suitability 
classification that is partly based on striving for sustainable agriculture will thus 
always include a certain subjectivity. 
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6. ACTUAL AND POTENTIAL AGRICULTURAL LAND USE 
6.1 Prevalent Farming Types 
To systemise the description of the existing land use, the actual cultiva-
tion patterns were classified according to a number of farming types or 
land use types. In the research area it is possible to formulate three main 
types, distinguished according to the percentages which are reserved for 
wetland rice, annual dryland and perennial crops. Each type is sub-divided 
into three sub-classes (cf. appendix 4). The main types of farmers, named 
after what they cultivate, are: 
I. 'Wetland rice peasants', this relates to all holdings with at least 
85% of its total area planted with wetland rice. Annual and peren-
nial crops clearly are of secondary importance. 
II. 'Perennial crop peasants'. These peasants cultivate a relatively large 
part of their area with perennial crops. More than 25% of their area 
is used for perennial shrubs and trees. This percentage may even 
reach 100%. 
III. 'Annual dry crop peasants'1. The peasants of this fanning type 
have reserved only a relatively small area for perennial crops. Less 
than 85 % of their acreage is used for wetland rice, while less than 
25% is used for perennial shrubs and trees. 
To a certain extent the percentages used are rather arbitrary. The 85% for 
main farming type I is chosen to indicate that the farmers of this group 
focus on wetland rice. However, farmers who cultivate other crops on a 
very small part of their landholding, or who cultivate annual crops as 
palawija crops, ought not to be excluded. The percentage of 25% which 
determines the difference between 'perennial crop' and 'annual dry crop' 
peasants is a rough estimate (in fact based on estimations of a number of 
peasants in the area) of the economic cash value of perennial products 
compared to the (cash) output of annual crops (cf. section 2.3.3). This 
estimate takes into consideration the fact that a larger share of the 
perennial products is designed for the market than is the case for the 
annual dryland crops. 
The subdivision into three sub-classes is based on the average area 
of the holdings. We distinguish between: holdings with an area of more 
than one hectare (A, D, G, cf. appendix 4), those smaller than one 
hectare, but larger than 2,500 square metres (B, E, H, cf. appendix 4), and 
those smaller than 2,500 square metres (C, F, J, cf. appendix 4). 
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Table 6.1: Description of the main fanning types in the research area 
Characteristics 
85% 
Average land tenure (m2) 
- privately owned 
- rented tenancy 
- let tenancy 
- fanners renting (%) 
- farmers letting (%) 
Average land use 
(% of area in use) 
- wetland rice 
-annual crops 
- perennial crops 
- alang-clang 
Wetland rice: 
% of peasants that 
use/cultivate/have 
- lx rice-lx palawija 
- lx rice-lx fallow 
- 2x rice 
- High Yielding Variety 
- chemical fertiliser* 
- pesticides* 
- fuel-driven machinery 
- animal traction 
- rice for comm. purposes 
I. 
wetland 
rice 
4997 
3171 
205 
62 
5 
85 
4 
1 
10 
12 
46 
42 
41 
100 
42 
13 
57 
70 
Annuals (excl. wetland rice): 
% of peasants that 
use/cultivate/have: 
- cabbage 
- chilies 
- beans/peanuts 
- tomatoes 
- tubers 
- potatoes 
- ginger 
- chemical fertiliser* 
- manure/compost* 
1 
4 
0 
0 
46 
0 
1 
9 
40 
Fanning Types 
II. 
< 85%wetland rice 
25% perennials 
8350 
480 
171 
28 
5 
22 
20 
35 
23 
22 
63 
3 
2 
100 
15 
10 
10 
9 
40 
19 
7 
4 
75 
8 
3 
51 
66 
III. 
<85%wetl. rice 
<25%perennial! 
5610 
2015 
88 
63 
5 
60 
19 
7 
14 
24 
66 
9 
9 
100 
19 
12 
49 
44 
26 
18 
5 
5 
86 
4 
8 
45 
79 
Total 
popula-
tion 
s (I-III) 
6344 
1759 
130 
53 
5 
54 
16 
15 
15 
22 
62 
12 
12 
100 
21 
12 
46 
37 
19 
19 
5 
4 
76 
5 
6 
42 
69 
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Table 6.1 (continued): Description of the main farming types 
Characteristics 
- pesticides* 
- fallow 
- annuals for commercial 
purposes 
I. 
4 
7 
78 
Farming Types 
II. 
36 
7 
58 
III. 
21 
4 
62 
Total 
pop. 
23 
5 
68 
Perennial crops: 
% of peasants that 
use/cultivate/have: 
- coffee 
- cloves 
- candle nuts 
- fruit trees 
- chemical fertiliser* 
- manure/compost* 
- pesticides* 
- non-bearing: 
.coffee 
.cloves 
.candle nuts 
11 
0 
4 
1 
0 
50 
0 
7 
0 
1 
97 
0 
5 
1 
33 
67 
10 
25 
0 
1 
54 
0 
5 
4 
31 
73 
7 
20 
0 
1 
60 
1 
5 
3 
31 
69 
8 
16 
1 
1 
Alang-Alang: 
- % of total number of peasants 
using alang-alang fields 13 8 13 12 
Livestock: 
- average number of: 
.cattle 
.pigs/goats/sheep 
- % of peasants possessing 
.cattle 
.pigs/goats/sheep 
Miscelaneous: 
- labour-intensity per 
rante in days/month 3.3 5.2 4.1 4.3 
- peasants with 
additional income(%) 33 38 31 33 
* Percentage of (chemical) fertiliser/ pesticides users by the total number of peasants, 
cultivating rice, annuals and perennial crops respectively. 
Source: primary data 
1.3 0.9 
1.2 1.7 
56 37 
59 71 
0.9 1.0 
1.8 1.6 
50 50 
76 72 
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Table 6.1 shows an overview of the fanning characteristics of the three 
main farming types. For an overview of the sub-classes distinguished see 
appendix 4. 
Main farming type I (sub-classes А, В and C): 'wetland rice peasants': 
Only in this type of farming are High Yielding Varieties grown in 
relatively high quantities: half of the peasants whose farms average less 
than one hectare and a quarter of the peasants with an area larger than 
one hectare cultivate High Yielding Varieties. It looks as if this is one of 
the reasons why the land of the small farmers is cultivated more inten­
sively than that of their more affluent colleagues. However, it must be 
noted in this context that a larger percentage of the farmers who have 
more than one hectare grows palawija crops. In general it was found that 
as the cultivated area gets larger, the labour intensity per rante (400 m2) 
decreases. 
Chemical fertilisers are used by all farmers. Of the class with less 
than 2,500 square metres of agricultural land, twice as many people will 
use pesticides in comparison with the sub-class of the farmers with a 
larger area (more than 10,000 m2). The sub-class of holdings between 
2,500 and 10,000 square metres takes a position in between. 
Apart from rice, only cassava and other tuberous crops are found in 
this type of farming. Sometimes there will be a small area that is covered 
with perennial trees. This is mainly found in the sub-class of the larger 
holdings. On smaller holdings there are usually no other crops cultivated 
apart from rice. 
Not surprisingly, the use of animal traction is a problem for 
peasants with the smallest holdings. Of these only a third use animal 
traction, while among farmers with a larger area of cultivated land the use 
of water buffalo for ploughing is quite common. 
A third of the farmers in this farming type still possess alang-alang fields. 
However, only 11 % of the area in use consists of such fields. The alang-
alang fields are at present chiefly used as pasture lands for water 
buffaloes, as a source for compost, or they are left fallow. The cattle 
grazing on somebody's fields need not actually belong to the owner of the 
fields. On average, farmers with large holdings own more animals than 
those with smaller holdings. 
Main farming type II (sub-classes D, E and F): 'perennial crop peasants '. 
In this second main farming type it is remarkable that the average area 
under cultivation is substantially larger than that in the other main farming 
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types. On the other hand, the average area of land rented is smaller in this 
group. 
Practically all respondents cultivate coffee. A quarter only started 
growing coffee very recently, i.e. during the past five years. On the larger 
farms there are often some clove-trees, candle nuts or fruit-trees. 
Fertilisation of these trees is very common. For this purpose the farmers 
use chemical fertilisers, but mainly compost and manure. Often several 
layers of soil are mixed together with the compost. The smaller the 
cultivated plots are the more intensive the fertilisation becomes. In 
contrast, the use of pesticides lessens with a decreasing average 
cultivation area. 
The sawah area on average takes up about one quarter of the total 
area. Two rice yields a year are rare. Everybody uses artificial fertilisers 
on the wetland rice fields. Spraying with different kinds of pesticides is 
more often done by the larger than by the smaller peasants. 
Among the larger farmers the use of fuel-driven mechanisation or 
animal traction is very common. In the middle group (2,500 m2 <average 
area < 10,000 m2) some 40% are able to use these facilities; of the group 
of the peasants with the smallest areas three-quarters work their land 
manually. Rice production is mainly for subsistence; only farmers with 
larger areas will occasionally sell part of the yield. 
Among the annual crops, cassava and other tuberous crops are again the 
most popular. Three-quarters of all farmers grow these crops. In addition 
they grow substantial quantities of ginger, potatoes, chilies and cabbages. 
In general, fanners with small plots apply less fertilisation than their col-
leagues with larger plots. This can probably be explained, because for 
them fertilisers are relatively expensive and manure is difficult to obtain 
(they own less livestock). Also as regards their vegetable/annual crop 
production, they are less market-oriented. In this respect, too, they focus 
primarily on subsistence. 
It is interesting to note that the labour intensity per rante is higher here 
than in the other farming types. The labour intensity increases when the 
area under production becomes smaller. 
Within this main farming type, the peasants with the smallest plots tend 
to have limited access to alang-alang fields. The other two sub-classes 
possess a larger share of alang-alang land in comparison with the overall 
average of the research area. 
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Main farming type III (sub-classes G, H and J): 'annual dry crop 
peasants '. 
In this fanning type, in which peasants cultivate less than 85% of their 
area with wetland rice and less than 25% with perennial shrubs and trees, 
the average area used for agriculture is larger than that of 'wetland rice 
peasants', but smaller than that of the 'perennial crop peasants'. The areas 
rented and let are smaller than those of the main farming type I ('wetland 
rice peasants'). Farming type III is by far the farming type that occurs 
most. It was found in more than half of the cases. 
As regards annual crops (with the exception of wetland rice) the emphasis 
in this group is also on cassava and other tuberous crops. This tendency 
becomes stronger when the cultivated area is smaller. The low market 
price of these crops indicates subsistence production. Selling is hardly 
profitable. The crops grown most apart from the tuberous crops are 
chilies, cabbages, beans and ginger. 
Approximately half of the peasants uses chemical fertilisers and 
three-quarters manure and compost. The use of compost is seen especially 
among the smaller farmers. They only own a limited number of cattle and 
pigs and therefore concentrate on compost (such as compost of alang-
aiang grass and ferns, mixed in with different soil-layers). 
Among the peasants with the larger holdings one notices a shift of 
annuals towards perennial crops. At the time of the research (1989-1990), 
a quarter of these farmers just started to cultivate coffee. These farmers 
work the area they have selected for perennial crops more intensively than 
other farmers. Compost is used as the main fertiliser. 
Nevertheless almost two-thirds of the total farm area is still used for 
wetland rice. Of the farmers 9% produce a double rice crop, a quarter one 
rice crop and one palawija crop, and the remainder leave the land fallow 
after the rice harvest. The level of mechanisation is relatively high, above 
the average of the region. This also holds true for animal traction. The 
small peasants form an exception on both aspects. They compensate this 
by working the land more intensively. 
The farmers with smaller holdings are focused more on subsistence 
agriculture than the others. The percentage of farmers producing for the 
market decreases from 65% for the relatively large (>1 ha.) landholdings 
to 16% for the smaller ones. The same tendency can be seen for annual 
crops. 
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6.2 Distribution of farming types over the Land Mapping Units 
If the biophysical criteria used to delineate the Land Mapping Units really 
have a great impact on the land-use, one would expect the distribution of 
the farming types to be strongly correlated to the distribution of the Land 
Mapping Units. Table 6.2 shows the distribution of the respondents in 
absolute numbers in relation to the farming types defined as well as the 
Land Mapping Units in the research area. 
Table 6.2: Distribution of the respondents within the determined farming types in 
the Land Mapping Units 
Land Mapping Unit 
Fanning Type 1 2 3 4 5 6 Total 
I 
A 
В 
С 
Π 
D 
E 
F 
Ш 
G 
H 
J 
Total 
> = 85% wetland rice 
> = 10,000 m2 
2,500-10,000 m2 
< =2,500 m2 
> = 25% perennial crops 
> = 10,000 m2 
2,500-10,000 m2 
< =2,500 m2 
< 85% wetland rice 
< 25% perennial crops 
> = 10,000 m2 
2,500-10,000 m2 
< 2,500 m2 
24 
8 
14 
2 
41 
5 
27 
9 
77 
10 
60 
7 
142 
4 
1 
3 
-
44 
6 
30 
8 
44 
11 
27 
6 
92 
23 
7 
12 
4 
21 
5 
13 
3 
82 
8 
65 
9 
126 
19 
5 
7 
7 
11 
6 
5 
-
41 
2 
29 
10 
71 
6 
4 
2 
-
2 
1 
1 
-
28 
3 
22 
3 
36 
-
-
-
-
28 
5 
17 
6 
5 
-
3 
2 
33 
76 
25 
38 
13 
147 
28 
93 
26 
277 
34 
206 
37 
500 
Source: primary data 
Indeed, the calculations made by Cramers V2, which are based on Chi-
squared, for the three main farming types show a certain association. 
However, this association is very weak, namely only 0.10*. Of the three 
criteria used for the division of the Land Mapping Units, the association 
between the 'length of the growing season' and the 'choice of farming 
type' is the strongest. The impact of the 'length of the growing season' 
on the choice of crops must therefore be greater than the impact of 'soil-
quality' or 'slope' in the research area3. These research results are not 
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completely in line with the results found by Mohr (1944, p.457). He 
concluded that in the Batak area the flatter areas are more wanted for 
agriculture than the steeper ones. According to Mohr this was chiefly 
because of the better distribution of water (irrigation). However, this 
research does not show data pointing in this direction. Both the 'slope 
angle' and 'soil type' turned out to have little influence on choosing the 
main farming type. Assuming that Mohr was right, the limited choice that 
people have may be a possible explanation for the deviation in the 
conclusions. When Mohr carried out his research, land was less scarce. 
Also calculating Goodman and Kruskal's coefficient Labda, the 
impact of the three criteria mentioned on the choice of farming type turns 
out to be small. The prediction of the occurrence of a certain main 
farming type only improves by about 10% if the Land Mapping Unit is 
known beforehand4. 
The research results mentioned above imply that factors other than the 
bio-physical factors used for defining the Land Mapping Units largely 
determine the actual land use. Possibly there are other biophysical factors, 
which were not included when determining the Land Mapping Units. 
However, when executing the land evaluation study presented in chapter 
5, a more precise analysis of the Land Mapping Units was made, for 
which use was made of more and other relevant biophysical factors (cf. 
appendix 2). Several land qualities and characteristics were considered, in 
combination with the possibilities of cultivating certain, commonly grown, 
crops. In order to conclude whether these complementing and more 
precise biophysical criteria do indeed have a great impact on the choice 
of farming type, the so-called potential agricultural activities (calculated 
on a broad range of biophysical factors - the 'land use requirements'-) per 
farming type are compared with the actual agricultural activities in the 
next section. 
Another explanation for the discrepancy between the potential and 
actual land-use could be that it is influenced to a large degree by non-
biophysical, that is to say, social, economic, geographical, historic, 
cultural and political factors. This possibility will be discussed further in 
chapters 7 and 8. 
A third possibility is that mistakes were made in collecting the data. 
However, the secondary data have repeatedly been checked. The primary 
data were cross-checked very carefully after having been collected (cf. 
appendices 1 and 2). 
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6.3 The actual and potential land-use compared 
6.3.1 Some general remarks 
The farming types turned out to be not, or only very superficially, asso-
ciated with those biophysical and agro-climatological criteria that were 
used for determining the Land Mapping Units. With only one exception 
all main farming types are found in all the Land Mapping Units in 
question. In addition, during the research it was observed that certain 
agricultural activities only took place in one part of a Land Mapping Unit, 
and not in other parts of that same Unit. 
The distribution pattern of the farming types over the Land 
Mapping Units is remarkable, since it was assumed that the criteria for 
dividing the Land Mapping Units (slope angle, type of soil and the length 
of the growing season) would have a great influence on agriculture. As 
the agricultural suitability for the crops differs greatly per Land Mapping 
Unit (cf. section 5.3), the peasants obviously practise agricultural land use 
that is not optimal. To estimate the deviation between the actual and the 
potential land use, a description is given of fictive 'average landholdings'. 
The figures are derived from the data obtained from the 500 interviews. 
This is done for each of the farming types. Subsequently, the results of 
the land evaluation study - classified per Land Mapping Unit - are 
compared with the actual agricultural land use pattern. This part of the 
research thus studies to what extent biophysical factors determine the 
agricultural use of land. 
This research made a deliberate choice for comparing the present 
agricultural activities per farming type and not per Land Mapping Unit. 
This provides a better insight in possible constraints, particularly at the 
farm level. Since it was found that almost every farming type occurs in 
each Land Mapping Unit, relevant differences in the manner of farming 
would be lost by taking averages per Land Mapping Unit. Under the 
conditions outlined above, however, it is possible to show which farming 
types deviate most from the potential situation if there are notable 
differences between the potential and actual agricultural activities. 
Similarly, it makes clear for what kind of peasants certain constraints 
(both of a biophysical and a non-biophysical nature) play an important 
role. Such knowledge is badly needed for formulating planning and policy 
lines to develop the agricultural sector in the area. 
6.3.2 Existing agricultural activities in each farming type 
An average holding can be composed for each farming type. The areas 
covered by each of the crops included in the research are calculated by 
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Table 6.3: Description of the 'average holding' per main-farming type in the 
research area9 (areas in rante (400 m2)). 
Area per crop 
Total area 
Area wetland rice 
dry arable land 
alang-alang 
Harvested area: sawah 
2 χ rice 
lx rice; lx palawija 
lx rice; lx fallow 
Harvested area: annuals 
- cabbages 
- chilies 
- upland rice 
- beans/peanuts 
- tuberous crops 
- tomatoes 
- maize 
- potatoes 
- ginger 
- others* 
Harvested area: perennials** 
- coffee 
- cloves 
- candle-nuts 
-Others 
Farming type 
I. 
21.0 
16.8 
0.9 
3.3 
23.9 
7.1 
2.0 
7.7 
2.7 
-
0.1 
-
-
0.7 
-
-
-
-
1.9 
0.2 
0.2 
-
-
-
cattle (average number of animals): 
- water buffaloes 
- cows/ horses 
-pigs 
- sheep/ goats 
1.3 
-
1.2 
-
II. 
22.1 
4.8 
9.3 
8.0 
5.0 
0.2 
1.2 
3.4 
3.9 
0.7 
0.4 
0.1 
0.2 
1.6 
0.1 
0.1 
0.2 
0.2 
0.3 
6.6 
6.2 
-
0.2 
0.2 
0.9 
-
1.7 
-
III. 
19.4 
10.0 
4.1 
5.3 
11.0 
1.0 
2.4 
6.6 
5.1 
0.6 
0.2 
0.1 
0.1 
1.7 
0.1 
0.1 
0.1 
0.2 
1.9 
1.4 
1.1 
-
0.1 
0.2 
0.9 
-
1.8 
-
Total 
Population 
20.4 
9.8 
5.1 
5.5 
11.1 
1.3 
2.1 
6.4 
4.4 
0.5 
0.3 
0.1 
0.1 
1.5 
0.1 
0.1 
0.1 
0.1 
1.5 
2.8 
2.5 
-
0.1 
0.2 
1.0 
-
1.6 
-
* These partly concern other vegetables not included in the table. Some of this land, 
however, is left fallow. Then after the wetland rice harvest fish is raised in small fish 
ponds. Respondents included fish farming as a 'crop'. 
** In the research-area, benzoin-trees also occur. These trees grow mainly on steep 
slopes (>40%). These areas have not been included in the research. 
Source: primary data 
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averaging the areas of those crops of all peasants that belong to a certain 
farming type. The size is given in rante. The rante is locally used and 
measures 400 square metres. Inaccuracies - among other things by 
rounding off - are unavoidable. The 'average holding', of course, does not 
exist, since it would have to cultivate all the relevant crops. In all 
probability there is no such holding to be found in the whole area. 
Table 6.3 shows the average areas covered by the most important 
crops per main farming type. 
6.3.3 Discrepancies between the actual and potential land use 
Combining the data of the suitability study per Land Mapping Unit with 
those of the 'average holdings' per farming type, makes it possible to 
compile two tables which compare the potential and actual agricultural 
situations. This is done per Land Mapping Unit and per farming type 
(tables 6.4 and 6.5, respectively). For each farming type, the area used for 
suitable crops is expressed as a percentage of the total cultivated area. This 
was done for each of the Land Mapping Units concerned. 
The percentages are presented in appendix 6. Table 6.4 consists of 
an interpretation of the data: it shows the percentage of peasants per Land 
Mapping Unit who cultivate a very small, small, medium-sized, quite large 
or a large part, respectively, of their area with suitable crops ('suitability' 
is expressed by S2=moderately and SI = highly suitable). Table 6.5 shows 
a similar interpretation of the data per farming type. 
Table 6.4: Percentage of peasants per Land Mapping Unit, according to the size of 
the area cultivated with suitable crops 
LMU size of area cultivated with suitable crops* 
very small small reasonable rather big big 
1 
2 
3 
4 
5 
6 
17 
53 
19 
94 
54 
65 
15 
84 
48 
28 
16 
58 27 
15 
Total 26 40 9 21 4 
* very small: 0-20% of the area cultivated with suitable crops; small: 20-40%; 
reasonable: 40-60%; rather big: 60-80%; big: 80-100% 
Source: primary data 
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Table 6.5: Percentage of peasants per sub-class of the three main fanning type, 
according to the size of the area cultivated with suitable crops 
Farming 
type 
A 
В 
С 
D 
E 
F 
G 
H 
J 
Total 
size 
very small 
80 
82 
46 
93 
25 
24 
30 
of area cultivated with suitable crops* 
small 
41 
21 
29 
60 
43 
36 
reasonable 
60 
35 
24 
11 
rather big 
43 
47 
6 
15 
32 
19 
big 
20 
18 
54 
4 
* very small: 0-20% of the area cultivated with suitable crops; small: 20-40%; 
reasonable: 40-60%; rather big: 60-80%; big: 80-100% 
Source: primary data 
Section 6.2 showed that there is hardly any relation between the choice of 
crops (wetland rice, annual and perennial crops) and the criteria used to 
determine the Land Mapping Units (slope angle, soil type and the length 
of the growing season). Table 6.4 shows that other land qualities used to 
define suitable crops (as used for the crop suitability classification) do not 
have a substantial impact upon the peasants decision to choose certain crops 
either. The proportion of the total number of farmers who cultivate more 
than 60% of their area with suitable crops does not exceed 25%. The 
results of table 6.5 confirm that biophysical circumstances have only a 
limited impact on the farming types. Apparently at present there are vast 
areas planted with crops which are considered to be unsuitable. 
Although it is hard to make a comparison between individual peasants, it 
is possible to make a comparison on the basis of average holdings per Land 
Mapping Unit (cf. section 6.4.1). The data on the average holdings may 
be compared with the results of the suitability classification, which - for 
this research - was also carried out per Land Mapping Unit (cf. appendix 
6). The total figures for the whole research area are as follows: only 35% 
of the whole cultivated area is planted with suitable crops (i.e. moderately 
or highly suitable)6. Of the area 62% is covered with unsuitable crops 
127 
which leaves 3% that cannot be classified. In Land Mapping Unit 5 the 
area with unsuitable crops reaches as much as 92%. Only in Land Mapping 
Unit 4 a reasonable percentage of the area was covered with suitable crops. 
An explanation for this is that Land Mapping Unit 4 is a real wetland rice 
area. As said earlier, practically all farmers in this area cultivate wetland 
rice. 
Except for the under-utilisation of the agricultural area, the cultivation of 
unsuitable crops also suggests a threat to the land and its qualities. 
'Unsuitable' means crops classified as S3 and N. Cultivating such crops 
makes sustainable agriculture very difficult. The crops concerned require 
too much from the physical environment, which leads to exhaustion of the 
soil. But the cultivation of unsuitable crops may also easily result in 
increased erosion and disturbance of the water economy. Cultivation of 
unsuitable crops can be sustained only for a very limited period of time. 
For the cultivation of 'suitable' crops, according to this land 
evaluation, the suitability given is in fact only a potential suitability. Such 
levels can usually only be achieved if proper measures have been taken (cf. 
appendix 3). Field checks have shown that there is almost a total lack of 
applying anti-erosion measures combined with a good use of fertilisation. 
It is therefore reasonable to expect that the real situation is even worse than 
described in this study. 
6.4 Poverty is the result 
According to the land evaluation study (cf. chapter 5) North Tapanuli is in 
general not very suitable for agricultural purposes. This makes it hard to 
achieve a high agricultural productivity. Shaping these biophysical 
conditions is only partly in the hands of individual peasants. And yet the 
land is being used and the peasants eam their living by cultivating it. At 
the same time, however, they are taking risks with regard to environmental 
degradation. 
Even though the agricultural potential is limited, the means of 
production are not yet used optimally. Actually this is remarkable, since 
most of the Batak are still living in poverty, or close to it. The average 
income obtained from agriculture is low and there are very few jobs 
available outside agriculture (cf. section 4.3.4). The situation is likely to 
deteriorate further, especially under the existing conditions of a relatively 
high population pressure. Environmental degradation will increase severely 
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if the use of less appropriate agricultural techniques is continued. Ceteris 
paribus, this may result in continuing impoverishment. 
The income from agriculture does not only depend on the level of 
technology employed, but also, among other things, on the choice of crops. 
Cultivating less suitable crops is partly responsible for the low agricultural 
productivity. In the research area almost two-thirds of the cultivated 
acreage turns out to be planted with crops with a low suitability, and only 
one-third is used for moderately or highly suitable crops. 
In an agriculturally-oriented region with few or no alternative income 
generating activities, such as the Batak area, low productivity automatically 
leads to poverty. Quantifying such poverty, however, is a big problem. 
Exact figures are difficult to obtain, but also not necessary for this study. 
A global indication suffices. 
Before giving such an estimation, poverty needs to be defined. 
Although there may be better definitions, in this study poverty means: the 
situation in which a family does not have sufficient access to goods and 
services to reach or maintain a certain basic standard of living. 
Usually, two kinds of poverty are distinguished: absolute and relative 
poverty. The concept of relative poverty refers to how poor somebody is 
in comparison to the people in his surroundings. People are considered to 
be poor if their income is substantially below the average. So, relative 
poverty does not necessarily refer to the problems that people have to face 
to reach a minimum standard of living. 
Absolute poverty, on the other hand, relates to obtaining enough 
income to pay for basic food needs, clothing and housing. To classify 
people, it is necessary to define standards for the provision of basic needs. 
In Indonesia there are two approaches to absolute poverty that are 
commonly used: one is the definition given by Sajogyo and the other was 
formulated by the Indonesian Government. 
Sajogyo (quoted by Pasaribu, 1985, pp.3-4) bases the poverty line 
on the family expenditure required to buy sufficient food. The quantity of 
calories and proteins that the family members need during a certain period 
of time is computed. In order to overcome influences of price fluctuations, 
Sajogyo does not express the necessary expenditure in local currency, 
Rupiah, but in kilograms of rice per year. A rural villager with an income 
of less than 320 kilograms of rice a year is qualified as living below the 
poverty line. In addition, Sajogyo defined classes of the 'very poor' (less 
than 240 kilograms) and the 'poorest' (less than 180 kilograms). 
The Indonesian Government uses a standard based on the minimum 
needs for the nine most important goods. The amount paid (in 1980) for 
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the quantities needed per person was Rupiah 57,896 per person on an 
annual basis. Classifications of poverty are made by taking percentages of 
this amount. The 'very poor' get less than 75%, the 'poor' 75 to 125%, 
the 'almost poor' 125 to 200% and 'non-poor' people more than 200%. 
For this study the concept of absolute poverty is more relevant than the 
relative concept, because the provision of basic needs is not yet guaranteed 
in the context of the Batak society. Here the question is not whether one 
is poorer than one's neighbour, but primarily whether one gets enough to 
eat and drink. Sajogyo's definition would seem to be more suitable than the 
one used by the government, because government figures are subject to a 
high inflation rates. In addition, Sajogyo calculated his figure for rural 
villagers instead of for the 'average' Indonesian. 
Table 6.7 gives a very global indication of the on-farm incomes in the 
three main farming types. Off-farm incomes may indeed be very important 
for calculating the existing poverty level, but as the number of people that 
obtain additional income from salaried employment (cf. section 4.3.4) is 
rather limited, the inclusion of these figures would not dramatically change 
the resulting picture. Additional income is mainly acquired via remittances 
from people who have migrated away from North Tapanuli (cf. sections 
4.3.3 and 4.3.4). The money, however, is mainly spent on adat ceremonies 
(cf. sections 8.2.3 and 8.2.4). Moreover, the recipients are generally 
restricted to (very) old parents. Appendix 7 presents comparable figures for 
each of the farming types distinguished. The figures, necessarily, give very 
general indications. They are computed on the basis of a number of 
assumptions7. Table 6.6 first shows how the figures were calculated for 
the whole research area. 
Using Sajogyo's poverty criteria, which means that with less than 320 
kilograms of rice people are classified as poor, it will be obvious that the 
research area as a whole scores above this line. However, to interpret the 
figures, it must be realised that these figures are averages. This means that 
a number of farmers achieve a higher income, while, simultaneously, 
substantial numbers of people remain below the poverty line. This becomes 
visible by the division per main farming type. With an average annual total 
of 285 kilograms of rice per person, the peasants of main fanning type II 
(the 'perennial crop farmers') fall below the poverty line8. The picture 
becomes even more pronounced when each of the sub-farming types is 
considered separately. Not surprisingly, such a division shows that the total 
on-farm income is strongly associated with the average acreage of the 
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Table 6.6: Calculation of the average on-farm income in nine sub-districts of 
North Tapanuli (in Rupiah of 1988 and in kg. of rice) 
Crop 
Wetl.-rice 
Maize 
Chilies 
Peanuts 
Tubers 
Vegetables 
Coffee 
Candle-nut 
Other per. crops 
Average no. 
of cattle** 
Average no. 
of pigs** 
Total 
Har-
vested 
Area 
(ha.) 
0.444 
0.004 
0.012 
0.004 
0.060 
0.096 
0.100 
0.004 
0.008 
1.0 
1.6 
Average 
kg./ha. 
4,110 
1,950 
1,900 
1,200 
13,800 
7,500 
420 
1,100 
300 
-
-
Price/ 
kg.* 
550 
200 
500 
1,000 
150 
250 
3,000 
1,500 
2,500 
-
-
Gross 
Output/ 
family 
(Rupiah) 
1,003,662 
1,560 
11,400 
4,800 
124,200 
180,000 
126,000 
6,600 
6,000 
50,000 
48,000 
1,562,222 
Net 
Output/ 
family 
{Rupiah) 
1,171,667 
Net Output/ 
family-
member 
(kg.of rice) 
387 
* Prices quoted from three regional newspapers (Sinar Indonesia Bam, Waspada and 
Analisa) 1988, complemented by data from interviews. 
** Cattle: per animal Rp. 50,000 per year 
Pigs: per animal Rp. 30,000 per year. 
Source: primary data 
Table 6.7: Indication of the average annual net on-farm incomes per main farming type 
Gross output per family (Rp.) 
Net output per family (Rp.) 
Net output per family 
(kg. of rice) 
Net output per family member 
(kg. of rice) 
Wetland rice 
peasants (I) 
2,476.378 
1,857,283 
3,377 
614 
Perennial crop 
peasants (II) 
1,151,120 
863,340 
1,570 
285 
Annual dry crop 
peasants (III) 
1,541,380 
1,156,035 
2,102 
382 
Source: primary data (cf. notes table 6.6 and assumptions note 6) 
131 
farms. The farms within main fanning type II of over one hectare, turn out 
to have more than twice the poverty line minimum of rice per person. All 
peasants of fanning types with an average area of less than 2,500 square 
metres (farming types C, F and J) are classified as the 'poorest' (less than 
180 kilograms). One might expect that these groups of peasants in 
particular acquire a great part of their income through off-farm activities. 
The opposite, however, seems to be the case: the percentage of people 
obtaining an additional (off-farm) income within these farming types is 
lower than average9. 
Farming type H ('annual dry crop farmers' with an average area of 
between 2,500 and 10,000 square metres), i.e. about 40% of the 
respondents, approaches the poverty line. The average income is 350 
kilograms per family member. 
Summary 
This chapter presents an analysis of the current agricultural land use in the 
research area. For this purpose the land-use was classified in nine so-called 
farming types. Subsequently the actual land use was compared with the 
biophysically optimal land use; and it was found out that there are 
enormous discrepancies. The conclusion of these results must be that the 
influence of the natural environment on the choice of crops needs to be put 
in perspective. Apparently, other than biophysical factors are of great 
importance in the peasants' decision-making process in deciding what 
pattern to use for their agricultural land. The chapter is concluded by 
giving estimates of the poverty levels of the people in the Batak area, 
which is perhaps partly caused by the difference between what is actually 
cultivated and what would be suitable to cultivate. 
NOTES 
1. The terminology 'annual dry crop peasant' might create confusion, because peasants 
of this farming type usually cultivate a substantial part of their holdings with wetland 
rice. However, a less suggestive terminology such as 'mixed farming' would, in turn, 
create confusion regarding the 'perennial crop' farming type. There 'mixed gardens' 
are an essential part of the cropping pattern. 
2. Cramers Va varies from 0 to 1. With a V2 =0 there is absolutely no association 
between the variables. In the case of V =1 the association is maximal; in such cases 
the score of the second variable can be predicted with a 100% probability if the score 
of the first variable is known. 
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V2 is calculated by taking the quotient of Chi-squared and the minimum 
number of rows or columns minus 1 (min(r,k)-l), multiplied by the sample total (n). 
Chi-squared here is 99.30; η amounts to 500 and (min (г,к) - 1) is 2. 
3. V1 for the association between the 'length of the growing season' and the farming 
type is computed at 0.10; between 'soil-type' and choice of farming type 0.01 and 
between 'average slope angle' and farming type 0.02. 
4. The Labda score of Y on X is 0.1. X represents the Land Mapping Units and Y the 
main farming types. The Labda score is 0 at minimum and 1 at maximum. A Labda 
of 1 implies that the chance of making a wrong prediction of the value of Y is 
reduced to 0, if the value of X is known beforehand. In the cases of the three criteria 
in question a Labda of 0 was calculated. A statistical dependency between the two 
variables in such cases, however, is still possible. Obviously this is the case, as the V2-
scores are above 0. Only according to the model on which Labda is computed, a 
relevant association does not exist. 
5. For an overview of the average areas per crop in the nine farming types see 
appendix 3. 
6. For the six Land Mapping Units these percentages are: LMU 1: 34%; LMU 2: 36%; 
LMU 3: 27%; LMU 4: 72%; LMU 5: 6% and LMU 6: 28%, respectively. 
7. To calculate the figures the following was assumed: 
1. The yields are the same everywhere in the research-area. This means, that no 
differentiation was made as to soil qualities, local differences in precipitation 
rates, et cetera. The land evaluation study already showed that this is certainly 
not the case. The annual production per hectare of each peasant was also 
assumed to be the same. 
2. The average family consists of 5.6 members. This figure was considered to be 
the same everywhere in the research area. 
3. The production input is assumed to be one-quarter of the production output. 
This assumption was made on the basis of several (un-structured) interviews 
during the field work. 
4. The ratio of the price of rice to the price of other agricultural products in 1988, 
has not changed over the successive years. 
8. This finding is not in line with the research results obtained by Paite (1989, p. 176). 
In Java he noticed even higher incomes for families who grow perennial crops. This 
difference can probably be explained by the fact that, in Java, perennial trees and 
shrubs form part of the three canopy system (cf. chapter 2). This benefits the whole 
fanning system. The trees retrieve deeply leached minerals from the soil, it improves 
the water economy of the system, and the litter from the trees and shrubs forms the 
ideal humus for the annual crops. In the agricultural system used by the Batak 
population, planting in a three canopy system is seldom done. Another plausible 
explanation is that, in contrast with Palte's study, the model used in this study does 
not include the cost for renting plots. Rent is only paid for irrigated fields. This means 
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that, in reality, the margin between farming type I and II is not as large as shown in 
the figures. 
9. Although no primary data was gathered on the number of family members who are 
dependent on the land for their income, the impression exists that the average size of 
the families under the small farming types (C, F and J) is smaller. In these classes 
many older people, whose children had already left home, were interviewed. 
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7. 'CONTEXTUAL' CONDITIONS: DECISIONS AT VILLAGE 
AND HIGHER LEVELS 
Agro-climatological and biophysical conditions are expected to exercise 
quite a large influence on the choice of crops and thus on the resulting 
farming type. However, as has been shown in the previous chapters this 
influence is less than might be expected. At most 35% of the agricultural 
area in the nine sub-districts is planted with crops which are (moderately) 
suitable, under the given biophysical conditions. The peasants should 
therefore be able to reach a substantial increase in production if the choice 
of crops is more in line with the biophysical environment. That this does 
not take place points to other factors having great influence in deter-
mining the peasants' decision-making. 
Apparently the political and economic contexts also have a great 
influence on the range of options perceived by the peasants in their 
decision-making process. Political attention, translated among other things 
in access to credit facilities, the presence of agricultural extension 
services, but also in price policies, the creation of infrastructure, et cetera, 
largely determines the peasants' prospects. Such decisions are all taken at 
the national, regional and sometimes village level. These levels have in 
common that they are not very accessible to individual peasants. Their 
influence on such decisions, which for them are so relevant, is, at best, 
only marginal. This chapter gives a global overview of the political 
attention that the peasants in North Tapanuli get and how they experience 
such government interference. However, first of all we discuss another 
determining factor, i.e. the local peasants' access to agricultural land. 
7.1 Access to agricultural land 
Access to agricultural land is, of course, essential for land use. Although 
authorities at higher political levels may exert an important influence here, 
for example by executing land reforms or by giving out land certificates, 
access-to-land decisions are taken mainly at the village and family level 
(third order decisions, cf. section 3.3). Generally this is strongly 
embedded in the local culture. In as far as communal land is concerned 
decisions lie with the village authorities, but when it concerns private 
land, the decisive power is back with the family again. However, when 
it comes to inheritance practices, procedures are prescribed by the adat (cf 
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section 4.3.2). In all cases the peasants who need the land most do not 
have any decisive competence. 
The problem of access to agricultural land is gaining in importance 
because suitable land in North Tapanuli is becoming scarcer. This applies 
particularly to irrigable fields. According to politicians and researchers, 
who base themselves on land evaluations, but also according to the local 
peasant population, expansion of irrigated agriculture in the Batak area is 
barely possible. More than 95% of the respondents are of the opinion that 
the area for wetland rice cultivation cannot be extended any more 
(Eijkemans, 1990, p.210). At the time of the research already 53% of the 
peasants in the research area rent (part of the) land. The number of 
peasants who let land hardly reaches 5%. Only wetland rice fields are let. 
Hence, in spite of their preference for wetland rice cultivation (cf. section 
8.2.1), the peasants turn to dryland agriculture in order to meet their basic 
needs. However, it became clear that the accessibility of drylands in the 
area is also very restricted. In practically all villages under research, but 
especially in those in the Toba Holbung area, people complained about 
the limited possibilities to increase one's dryland area. The Toba Holbung 
area, located at the fringe of Lake Toba, has been inhabited for a longer 
period of time than the Humbang highland plateau. Toba Holbung is more 
fertile and was, as a consequence, colonised at an earlier stage'. Due to 
Toba Holbung's longer history and the Batak inheritance practices the 
land there is much scarcer and the average plots smaller. The potential 
agricultural land has already been divided among the family clans. 
In some cases, however, the access to arable land can be extended 
by the (re-)cultivation of alang-alang land. This is an often used strategy 
in the Toba Batak tradition (cf. Sherman, 1987, 1982 and 1980). 
Perceptions of these possibilities will be discussed in section 7.1.2. First 
the possibilities to acquire new land will be dealt with. 
7.1.1 Acquiring 'new' land 
An obvious problem is caused by a combination of frequent out-migration 
and unwillingness to sell the land that is left behind. As will be shown, 
Batak people, who are sticklers for tradition, are reluctant to sell their 
land. According to the traditional belief, the land of ancestors must remain 
within the family. A Batak saying states that selling one's land is 
equivalent to selling one's children. 
Several district officers and village heads estimated that the area 
under control of people who had already left the area, might well reach 
up to 75% of the total acreage2. This land is usually left fallow. The 
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remainder is used by the villagers who stayed behind. They are often 
coerced to cultivate marginal lands, because the suitable parts of the area 
in their possession are not sufficient. Figures on land ownership found 
during the research confirmed the above-mentioned estimates. The area 
owned by resident peasants ranged from 47% of the total area in Land 
Mapping Unit 6 to 17% in Land Mapping Unit 33. In addition some other 
data became apparent: nearly half of the area owned by resident peasants 
is used for wetland rice cultivation. Only 15% is covered with alang-
alang grass. However, of the total area cultivated, only 21% consists of 
wetland rice fields and almost half of the area is covered with alang-
alang vegetation (cf. fig 5.1, section 5.2.1). 
The exact ownership of land is often not clear, especially in cases where 
the land has been inherited from one generation to the next. Confusion 
also reigns when entire clans have migrated from the area long ago 
without handing the land over to people who stayed behind, but leaving 
it fallow. Land certificates are hardly available. In the majority of such 
cases several family clans will be claiming their part. Land disputes arise 
which are usually very difficult to settle. Such land disputes have to be 
solved in the traditional way (by musyawarah adat: reaching unanimous 
agreement by endless talking). The land disputes hamper the productive 
use of the agriculturally suitable land. 
Land disputes also arise within family clans. When the plots of the 
individual members become too small they often migrate from the area. 
It is usually given in usufruct to one of the remaining family members. 
The second generation, however, often claims the land as property. 
When not all land was divided among the members of the clan in 
the past, it is common practice that such land is used only for grazing 
cattle. The largest part of the fallow land in the research villages Sileang 
and Sosorgonting falls under this category. Nobody is allowed to work it. 
In Tapian na Uli Selatan one can find 50 hectares of communal land. The 
area may only be used as pasture land. 
If, despite the fact that the ownership of the land is known, land has 
been used communally for some generations, fellow villagers will not 
accept that one of the owners cultivates it with agricultural crops. One of 
the informants, for example, once tried to do so with six rante (2,400 m2). 
At the moment his crop (tubers) was ripe, someone opened the fence 
surrounding his plot and water buffaloes ate all of the yield. Reclamation 
was not possible, because of the power structure within the village (cf. 
section 8.2.3). 
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In cases where the ownership is not known, or where, although it 
is known, land has already been used collectively for a long time, the plot 
in question is rarely lent to somebody else. In order to do so agreement 
must first be reached by all members of the clan (if it is known which 
clan owns the plot) or (if the ownership in not known) even by all 
members of the resident clans. If just one member disagrees, the whole 
process stops4. Since peasants know this procedure to be a difficult one, 
they are not very interested in starting the whole process. If, however, in 
exceptional cases the plot has already been lent by one of the clan leaders, 
there will always be the possibility of other clan members demanding 
their share of the plot. Even when the entire clan agrees on lending the 
land, they will never give written guarantees. The borrowers will thus 
always be afraid that they will have to return the plot to the owner after 
a couple of years when the land is most productive. According to the 
researcher's observations this occurs frequently. The ultimate consequence 
is that no investments will be made to enhance the productivity of the plot 
and the sustainability of the agricultural system. The borrower will only 
use it for annual crop growth. He will be reluctant to apply soil conser-
vation or productivity-raising products, such as compost and/or fertiliser 
or mixing of soil layers (among other things to obtain a better soil 
texture). Thus, by trying to avoid the risk of investing money and labour 
in vain, he adds to the exhaustion of the soil. 
It is not only the side of the owners which limits economic use. The 
borrowing party, too, sometimes gives rise to disputes. Hence the fear of 
the owners to grant permission to third parties to cultivate the land is very 
understandable. After permission has been given to a borrower to work 
a certain plot of land it happens that the borrower claims this land as his 
property (oral information given by the head of the sub-district of Lumban 
Julu). Demanding it back can certainly pose problems. An inhabitant of 
Meat, Balige, told that he owned 10 hectares of suitable agricultural land 
near Bakkara, in the sub-district of Muara. He granted permission to a 
local farmer to grow annual crops on it. The user, however, planted 
coffee. If the owner wants to reclaim his land he will be expected by the 
community to provide the yield of the coffee trees to the planter for a 
couple of years, even though the latter has no formal rights. 
Such practices result in keeping fellow villagers from cultivating the 
land of other clans. Migrants usually choose the easiest way, namely to 
leave their plot fallow, which will eventually lead to alang-alang growth. 
The alang-alang fields, abundantly present in the research area, are indeed 
mainly found on lands, which, according to local traditions, are allotted 
138 
to certain families which have in most cases already migrated from 
Tapanuli (Silalahi, Suparti, 1986, p. 144). 
However, although it is difficult to sell one's land, it is not impossible. If 
a member of a clan really wants to sell his plot, he must offer it first to 
his family. They have the first option. If they do not want, or if they are 
not able to take over the plot concerned, they are obliged to give 
permission to sell it to a third party. They cannot just stop the process. If 
they do not agree, the owner can put the case to the adat council, which 
will rule in the dispute according to the traditional rules. But, it will be 
clear that the inheritance practices among the Bataks and the idea of 
having unanimous agreement upon decisions to sell land may hamper the 
selling process3. 
When peasants really need money, for example for their daily needs 
or to pay education fees for their children, they try to find other ways to 
obtain it. One solution that often occurs is selling land temporarily (jual 
gantung, cf. section 4.3.2). The owner purchases his land back after a 
limited period of time, which has been mutually agreed beforehand. 
Actually jual gantung is a traditionally accepted form of social village 
aid. However, jual gantung only applies to wetland rice fields. 
7.1.2 Use of alang-alang fields 
The alang-alang fields of North Tapanuli are, relatively speaking, the 
largest of North Sumatra (Silalahi, S.B., 1985, p.8). Alang-alang fields 
occur in each farming type and in each of the Land Mapping Units6. In 
proportion, the largest share of alang-alang fields is found in the research 
area. 
Both the alang-alang grass and alang-alang fields are used in the 
Batak region. The grass is mainly fed to the cattle, or used as compost or 
as soil cover under coffee trees. In this way the soil moisture under the 
crops is controlled. The micro-elements enter the soil as fertiliser and 
erosion of the most fertile top layer is reduced. The alang-alang fields are 
often changed into agriculturally productive land. 
The importance of alang-alang grass for cattle-raising is obvious. 
More than half of the respondents own cattle. About 70% bring their 
cattle to communally-owned land for grazing, or keep them in stables and 
cut the grass to feed them from the communal land. Almost 20% use both 
privately and communally-owned alang-alang grass fields to feed their 
cattle. But, in addition, more than 40% of the respondents need the grass 
for compost and as a soil cover. Only 28% of the total number of 
respondents do not use alang-alang grass at all (source: primary data). 
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Although alang-alang grass is apparently really needed, more than 
three-quarters of the respondents have at least once changed alang-alang 
fields into agricultural land. Of those who have never cleared alang-alang 
fields, one-third gave 'lack of own area' as the primary reason. This 
means that alang-alang fields are certainly perceived as fields with 
Table 7.1: The relation between the perceived potential of alang-alang land and the 
most important constraints for agricultural use (absolute numbers of 
farmers interviewed; percentages between brackets) 
Perception of alang-alang potential 
Constraints 
for use* 
- Physical factors 
- Lack of suitable 
agricultural area 
- Alang-alang grass 
Good, but needs 
compost/fertil izer 
and/or mixing of 
soil layers 
19(5) 
21(6) 
and fields are needed IS (4) 
- Lack of capital 
and/or labour 
- Other social and 
economic factors 
- No constraints 
- Not answered 
-Total 
168 (44) 
133 (35) 
13(3) 
9(2) 
378 (99) 
No 
poten-
tial 
-
8(11) 
5(7) 
14 (19) 
44(61) 
-
KD 
72(99) 
Other Not 
answered 
2(11) 
1 (6) 4 (13) 
3(9) 
9 (50) 8 (25) 
4 (22) 9 (28) 
1(3) 
2(11) 7(22) 
18 (100) 32 (100) 
T o t a l 
21(4) 
34(7) 
23(5) 
199 (40) 
190 (38) 
14(3) 
19(4) 
500(101) 
* Explanation of the labels: 
Physical factors: too difficult to clear and to use for agriculture; sometimes lack 
of water 
Lack of land: all suitable area is already cultivated; area not in use is owned by 
people living outside the region 
Alang-alang grass and fields are needed: the grass for cattle and/or compost; the 
fields for pastures 
Lack of capital and/or labor: classified together because labor can be substituted 
by capital (mechanization, hired labor) 
Other social and economic factors: the most often mentioned are: not enough 
'community feeling'; cultivated land is often disturbed by cattle and pigs; 
marketing difficulties; lack of agricultural extension; output is too low/risky 
compared to the necessary input. 
Source: primary data 
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agricultural prospects (this in contrast to what has been the general view 
of government officials for years - cf. section 2.3.4). 
Almost all respondents think that the production of alang-alang fields 
can still be raised. Although the relatively low quality of the soil is 
generally stressed, the common opinion is obviously that the soil quality 
can quite easily be improved. Only three percent considered the soil to be 
exhausted. In the near future about a quarter of the respondents are 
planning to clear alang-alang fields, which they usually own themselves. 
Raising their income level is the most important reason mentioned. When 
people do not have such plans, the main reasons are found to be lack of 
capital, labour and land. 
Three-quarters of the peasants think that the future prospects of 
alang-alang fields are satisfying for agriculture. However, production will 
only be worthwhile after a couple of years of investment (both labour and 
money for fertiliser). One sixth of the total no longer see any potential. 
The constraints identified are mainly in the cultural, social and economic 
field. 
Table 7.2: The most important constraints for agricultural use of alang-alang fields 
in relation to the 'type' of peasant Main farming type I, II and III) and 
the geographical location (%) 
Perceived 
constraints* 
- Physical factors 
- Lack of suitable 
agricultural land 
- Alang-alang grass/ 
fields are needed 
- Lack of capital 
and/or labour 
- Other social and 
economic factors 
- No constraints 
- Not answered 
-Total 
Type of peasant and geographical 
I II III 'Humbang' 
> 1000m 
3 5 3 6 
11 7 4 1 
9 5 1 7 
25 34 59 61 
46 42 26 16 
1 3 4 4 
5 4 3 6 
100 100 100 101 
location 
'Holbung' 
< 1000m 
3 
13 
2 
16 
63 
2 
2 
101 
Total 
4 
7 
5 
40 
38 
3 
4 
101 
* for explanation of the classes used, see table 7.1. 
Source: primary data 
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Although people generally believe alang-alang fields to have enough 
prospects for agriculture, this does not mean that they do not experience 
great problems in cultivating these fields. Peasants identify cultural, social 
and economic factors as the most important constraints (78%; cf. table 
7.2). 'Lack of capital and/or labour' is the answer most given (40%). With 
regard to labour input, the necessary investments in working days are 
considered to be too high in comparison with the yields, which are, on 
average, low. 
In the event of 'other social factors' by far the most common answer 
is 'disturbance of the cultivated fields by animals'. Cattle and pigs are not 
very well looked after, so that they easily enter someone else's plot. The 
work of several months will be destroyed in a couple of hours. Fencing the 
plot, which is an expensive investment, may avoid such disturbances but 
is not a safe guarantee. The gates are sometimes opened and cattle is 
brought inside, especially when the plot is situated on an area that used to 
be grazing land. 
Overcoming physical factors that limit the use of alang-alang grass 
fields is mentioned by only 4% of the peasants. The lack of suitable 
agricultural area, too, is perceived as being relatively unimportant7. 
Divided per 'type' of peasant one sees that peasants who cultivate a 
substantial part of their area (>25%) with perennials show slightly more 
appreciation for alang-alang fields (table 7.2). The more annual crops are 
planted, especially wetland rice, the more this appreciation decreases 
('perennial peasants': 90%, and 'wetland rice peasants': 81% positive 
about alang-alang). 'Perennial peasants' stress different constraints than 
'wetland rice peasants' on the use of alang-alang fields. For the first it is 
mainly 'lack of capital and/or labour', for the latter 'other social and 
economic factors'. These differences become even more evident if we 
make a geographical division between the 'Humbang' and 'Toba Holbung' 
region. The first consists mostly of a highland plateau, up to 1400 meters 
elevation, and predominantly has a 'perennial crops' farming system, the 
second is an (undulating) plain on the fringe of Lake Toba, at an elevation 
of about 900 meters, with mainly a 'wetland rice' farming type. Two-thirds 
of the respondents in 'Humbang' mention 'lack of capital and/or labour' as 
the main obstacle. 'Other social and economic factors' are considered to 
be less important (16%). In 'Toba Holbung' the situation seems to be 
reversed: only 16% view 'lack of capital and/or labour' as the most impor-
tant factor and about two-thirds stress 'other social and economic con-
straints'8. This may partially be explained by the tougher agricultural 
conditions that exist in the 'Humbang' area. Clearing a piece of alang-
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alang land is more difficult in 'Humbang', so that it needs more labour 
input, which may, eventually, be substituted by mechanisation. 
7.2 Government attention to upland agriculture until 1990 
As shown in section 3.3, government authorities, both at central and 
regional levels, may play an essential role in creating a favourable context 
for agricultural production. If a certain area is politically left to its fate, its 
inhabitants will hardly have opportunities to create the necessary conditions 
for the advancement of the area. They are generally too comprehensive and 
too expensive. Political attention is a conditio sine qua non for the 
advancement of a region. In addition to necessary support to the 
emancipation process of the rural area and to a legal basis which the 
government can and has to provide on landownership, political attention 
may also be translated into programmes, among other things, to open up 
the area, to create a favourable marketing infrastructure, to subsidise credit 
facilities, to provide agricultural extension, and all kinds of development 
projects. Political attention is, therefore, an important factor, which 
delimits the peasants' choice processes and, related to this, the subsequent 
agricultural production, income position and the prosperity as a whole of 
the entire area. Although the impact potentially extends to several fields, 
this section will be restricted to governmental actions in the field of 
environmental preservation and other special programmes which relate to 
agriculture, the creation of an infrastructure for marketing and credit 
facilities and the availability of agricultural extension services. 
7.2.1 Government attention for the rural environment 
If government attention and assistance are not provided and communal 
action to improve the situation does not, for whatever reason, commence, 
the productivity, stability and sustainability of the individual holdings will 
be limited. Also equitability, the fourth criterion that Conway (1985, p.47, 
cf. section 3.2) adds to the properties which determine the well-functioning 
of a regions' agriculture, might be more difficult to reach without 
involvement of village, provincial or even national government authorities. 
Individual peasants are not able to structure contextual/ environmental 
conditions. Apart from having little influence on agro-climatological condi-
tions, peasants have little say in the creation of a good infrastructure, the 
availability of cheap credit facilities or the improvement of market 
conditions. Such decisions are taken at a higher political level. 
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Badly developed transport facilities imply, by definition, a problem for 
market-oriented farmers (cf. section 3.3). In North Tapanuli the badly 
developed infrastructure and the relative isolation of (parts) of the area 
hamper economic development. Self-induced economic growth will only 
slowly develop. Roads and bridges are in such a condition that transport 
is in some cases impossible. Poor accessibility reduces the price which 
farmers receive for their products. This is particularly problematic for 
perishable products, i.e. most vegetables, since they cannot be stored. The 
farmers thus lack the possibility to await better times. Limited accessibility 
at the same time raises the price that has to be paid for the products 
purchased. A badly developed infrastructure is therefore most 
disadvantageous for peasants belonging to the farming type of the annual 
dry crop peasants (main farming type III). 
If peasants happen to live in a remote area, their farming activities 
are frequently rather marginal, due, among other things, to the 
unfavourable infrastructure. Production easily falls back to subsistence 
level. Until recently a great number of villages in Tapanuli were still not 
accessible for four-wheel vehicles. Transport takes place by bicycle, on 
horseback, or, as a bad alternative, by own labour input. The national 
government is working hard to make each village in North Tapanuli 
accessible by car. New roads are being constructed and bad roads 
improved, sometimes even asphalted. For example, the feeder road to two 
of the research villages, Sileang I and Sileang II, was asphalted recently. 
Another field in which the government may have a task to promote agricul-
tural development is by emphasising the structural character necessary for 
agricultural production. Especially in a situation of increasing population 
pressure, poverty frequently pushes people towards choices that cause 
environmental degradation to meet their social and economic needs (cf. 
section 8.2.2). Peasants subjected to internal or external stress may change 
their relationship to their physical environment. Conversely, the degrada-
tion of this physical environment may lead to increasing impoverishment. 
These situations seem to occur in the Batak area. Degradation of the soils 
in the Batak lands is accelerated by cultivation. Due to the limited 
productivity of local dryland agriculture, local peasants hardly apply soil-
conservation techniques. Without outside help, the individual peasants are 
probably not even able to so. Investments in sustainable production are 
relatively high and often hardly affordable to the peasants. The changes 
that need to be implemented are generally too comprehensive to be tackled 
by individuals. Government assistance, in the form of terracing, irrigation, 
input supply of seeds and fertilisers, agricultural extension, reforestation 
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et cetera, may therefore be indicated. It is an effective way to break the 
presumed vicious cycle in agriculture of 'being poor - not able to invest in 
sustainable production - ecological deterioration - low productivity -
increasing poverty' and the standard of living raised. 
The national and provincial governments realise that the increasing 
population growth and the low standard of living in rural North Sumatra 
constitute a great threat to the environment and the regional economy. It 
has already left clear marks in the ecologically vulnerable uplands. But not 
only the uplands are affected. Non-sustainable land use in the uplands may 
change the water economy in the lowlands, too: flooding occurs in the wet 
season, whereas rivers and wells dry up in the dry season9. In addition, 
the erosion in the uplands silts up irrigation channels and water reservoirs 
in the lowlands. 
Therefore, to protect the lowland wetland rice cultivation and to 
prevent further environmental degradation in the uplands, the government 
now gives priority to re-greening and reforestation programmes. Reforesta-
tion is aimed at the state-owned forest lands and re-greening focuses on the 
private smallholder lands. At the national level, the Indonesian Government 
has decided to recultivate an area of vulnerable ('critical') land of as much 
as 4.9 million hectares, during the fifth five-year plan (Repelita V, buku 
I, p.454). There seems to be much confusion though, on what areas have 
to be regarded as 'critical' (cf. endnote 6, chapter 1). The obscurity leads 
to the misconception that, according to the national government, alang-
alang fields can be considered as 'critical' land, whereas local authorities 
value those fields as traditional pastures, necessary for grazing cattle. 
Based on the local traditional laws, these are owned by the local 
communities. The appearance of those fields is a thorn in the flesh of the 
national government, particularly when they occur in the upper reaches of 
rivers. Then, the grass cover has to be replaced by forest vegetation. 
Forest cover, it is thought, will provide optimal groundwater storage, 
minimise flooding and ensure site stability. When forest cover is removed, 
unobstructed rainfall causes the ground to compact, the water is not held 
in the trees' root mat and most of the water flows along the surface of the 
soil into streams10. 
However, not only wood-logging deteriorates the hydrological 
environment. The cultivation techniques used in upland farming also have 
a deteriorating impact on the ecology. Millions of tons of relatively fertile 
top soil are washed away, gradually decreasing the acreage of suitable 
agricultural land. Watershed erosion in some large river basins is already 
causing a denudation rate of more than four millimetres a year (Dormer, 
145 
1987, p. 126)". Normally, under protective cover, this rate would remain 
below one millimetre a year. 
In the Batak area, where so much land is left fallow (cf. section 7.1.1), the 
government has issued a rule that land that has lain fallow for more than 
five years may be alienated by the government. The present ownership 
situation provides the government sufficient opportunities to alienate land 
and plant it with trees. However, the government needs to be aware of 
possible conflicts between cultural values and development policies. If they 
are pushed beyond a certain point by policy changes, the reactions of the 
local people become unpredictable and they may sometimes sabotage 
development achievements. For example, the 1975 nationwide, large scale 
reforestation and re-greening programme was also imposed in the Batak 
area. All this took place without sufficient consultation, integration and 
participation of the local peasants. As a consequence, the trees planted by 
government on the replanted slopes were regularly burnt down. To prevent 
a shameful failure, a new approach was tried in 1979. This time the re-
greening and reforestation took place in watershed areas. But here again 
the farmers were not involved in decision-making, which resulted, among 
other things, in the continuation of recurrent burning down of the newly re-
forestated area. The overall results thus remained poor and there are little 
or no indications that the severe erosion in the most degraded upland areas 
is diminishing12. 
The coercive prescription that slopes in watershed areas have to be 
planted with perennial trees is still valid in North Sumatra. However, the 
government is now looking for trees which can be exploited economically. 
This is one of the reasons for granting a concession to a, disputable, paper 
and pulp factory in the sub-district of Porsea. The factory has to collect its 
trees from the farmers. Farmers are expected to use this opportunity to 
cultivate profitable pine and Eucalyptus trees, rather than leaving the slopes 
covered with alang-alang grass, ferns and shrubs, and used as pasture-
lands. It is hoped that the negative effects of erosion will be reduced in this 
way, while contributing to an increase in the peasants' income13. The 
concession granted covers a territory of more than 100,000 hectares, which 
partly consists of ancestral lands. 
Another government assistance programme in the field of erosion control 
is being executed in the research area. In Siringo-ringo, in the sub-district 
of Silaen, peasants received seedlings of 3,000 candle-nut trees (kemirí). 
These trees perform well on poor soils and can easily be planted on slopes. 
They yield candle-nuts, which can be sold and thereby raise the family 
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income. In the neighbouring village of Siringkiron the peasants, apart from 
kemiri, also received coffee and clove seedlings. In particular the 
cultivation of cloves gained popularity in North Sumatra. Extensive areas 
have already been planted. In 1987, however, the cultivation suffered enor-
mously from a disease among the young clove trees. Many of the seedlings 
did not survive. 
A local tree species, which would be suitable for the re-forestation 
programme in the Batak area, is the benzoin tree (kemertyari). The upland 
area of North Sumatra is probably the only place in the world where these 
trees grow. Benzoin trees can be cultivated on the red-yellow podsolic 
slopes in the area. The resin of the benzoin trees is gathered after being 
congealed and used as incense. Sometimes people use it for smoking. The 
output per hectare of benzoin trees is low. High population densities with 
monocultures of benzoin trees are not possible. But under low population 
densities, as occur in parts of North Tapanuli, benzoin cultivation can be 
promoted. The trees do not demand much care and can therefore be planted 
in large areas. 
The government sometimes provides other forms of support, via its sectoral 
channels, the 'kanwil' (Kantor Wilayah - regional offices). In 1988, for 
example, the veterinary department supplied cattle to several villages in the 
Batak region. The assistance package consisted of selected pigs, water 
buffaloes, cows, and chickens. However, the gifts in this programme were 
not accompanied by the necessary extension services. As the 'high-
yielding' animals were not adapted to the situation in the rural area and the 
farmers did not know how to handle the diseases that occurred, most of the 
cattle and of the other animals died soon after they were given. Such 
stories were heard repeatedly in the villages of Sosorgonting, Tapian na Uli 
Selatan and Sileang. 
In addition to the Government efforts mentioned above, both the national 
and the provincial Governments launched a special regional development 
programme for the Batak area, at the end of the 1980s and in 1990, 
respectively. The main goal of the former, the national programme Opsus 
Khusus Terpadu Maduma (Integrated Special Programme Maduma), which 
was executed in North Tapanuli, set out to raise the per capita annual 
income from Rupiah 400,000 to Rupiah 600,000 (from US$ 240 to US$ 
360 in 1988). According to the local population and several district 
officials Opsus Khusus Terpadu Maduma had not yet succeeded in 
achieving its goal in a period of over three years. An annual per capita 
income of Rupiah 400,000 in 1990 is already considered to be a rather high 
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estimate14 (cf. section 6.4). An other provincial assistance programme was 
started by the present Governor of North Sumatra15. Via a policy that 
appeals to the responsibility of people who originate from the Batak area, 
but who migrated to other destinations, to develop their mother land, it is 
expected that village inhabitants will be helped to raise their standard of 
living. The first results have started to become visible, but the agricultural 
cultivation patterns, for example, are not changing yet. Although this 
MARTABE programme is called a government assistance programme, it 
uses private funding and initiatives. 
Private assistance, which is only partly motivated by the MARTABE 
programme, is mainly intended for families with whom the provider of 
assistance has blood ties. This can be of great importance in the field of 
introducing appropriate technology and new crop varieties. It often happens 
that people introduce certain techniques or crop varieties from the area to 
which they migrated in their village of origin. 
Finally, there are some activities by some (regional) universities and 
churches. KKN programmes (Kuliah Kerja Nyata-Real Work Study -cf. 
section 7.2.3) are executed in the area and staff research/extension takes 
place. In this way, the vegetation of a large area planted with rather 
unprofitable upland rice was replaced by chiefly coffee and chili plants, but 
also with citrus and cloves in Aekraja, Balige. The total production 
increase was said to be about 30% (interview with the village secretary of 
Aekraja, May 1990). The most important local church, the Huria Kristen 
Batak Protestan (HKBP) started several researches and studies (cf. Datito 
publication, 1986). In the research area, however, it never came to a 
concrete project implementation, at least until 1990. 
7.2.2 Marketing and credit facilities 
An obvious factor that influences the peasants' possibilities to choose their 
production patterns, is the availability of credit facilities and the state of the 
art of the marketing system. Here again, both are beyond the power of 
individual peasant households. Access to credit even diminishes when 
poverty increases: less collateral means less credit. The Indonesian 
Government already has a history of addressing subsidised credit 
programmes actively via the BIMAS and INMAS programmes. 
In a market economy, basic decisions concerning the supply of 
agricultural products are, in theory, taken by individual fanners, and the 
market helps them to co-ordinate this. In practice, however, this is unsatis-
factory because the market fails to harmonise private and social interests 
on the one hand and the short-term and long-term interests of the economy 
on the other. Advisory and regulatory actions at the local market and 
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national level are thus very badly needed. This is obviously the task of the 
provincial and national governments (cf. Sen, 1977, p.l). Guidance in 
marketing of agricultural products is, however, rarely provided. This is one 
of the reasons why market potentials of certain crops are often 
miscalculated. Supply and demand are not attuned to each other, so that 
prices fluctuate. One year the market will be flooded by a certain product, 
which lowers its price to below the profit level. The next year it may well 
be that the demand for the same product is enormously high, because 
hardly any peasants cultivated the crop concerned as a result of their bad 
experience in the previous year. As was shown in section 7.2.1, this 
problem especially occurs with perishable products, mainly produced by 
the annual dry crop peasants and by, albeit to a lesser extent, the perennial 
crop peasants. These peasants are not able to store their products until the 
price is higher. Coffee and rice, on the other hand, are products that are 
easy to store. 
This market uncertainty makes peasants reluctant to rely entirely on 
market-oriented production, particularly those with annual dry crops. 
During the research, peasants of the 'Humbang' highland plateau 
complained about the marketing of cabbages. The cabbages - which grow 
well at a higher elevation - could not be sold. The price was so low that 
it was not even possible to cover the transportation costs. The peasants 
had to decide to compost the harvest! 
In the sub-district of Dolok Sanggul, it is possible to have three 
palawija yields a year. But because of marketing problems palawija is 
planted at most twice a year. The effect of incentives to get the maximum 
out of a holding is, in this way, completely nullified. 
The intensity of the cultivation and of the cropping pattern is presumably 
influenced by particular market characteristics (for both inputs and outputs) 
and by the resource position of the individual operator (cf. Bharadwaj, 
1984, pp.287 sqq). Owing to the unfavourable bargaining position of the 
local peasants (expensive input, low return for their output), their great 
dependence on forestallers and middlemen, and the bad physical 
infrastructure, which is, in addition, situated in a badly developed area as 
regards obtaining information, their involvement in market-related 
production is not high. Peasants will not produce cash crops primarily. 
Subsistence farming is essential. 
This situation, however, could change if the markets were more 
stable and prices more predictable. To reduce the instability of the market, 
many people would like to have a co-operative at village level. In their 
view their income could easily be raised by collective action. And yet the 
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official (government) co-operatives - KUD (Koperasi Unit Desa - Village 
Co-operative) -, which are very well dispersed over the rural area, are not 
functioning very well. Each village cluster has the disposal of such a KUD, 
but the farmers generally do not sell or buy anything at all in this co-
operative. Artificial fertiliser is sometimes more expensive there than on 
the market and, contrary to the fertiliser purchased on the market, it is not 
delivered at home (this happened in the remote village of Sosorgonting 
amongst others). The purchasing price of rice is lower than the market 
price. The result is that peasants have to choose between selling their 
products themselves at the local market or selling to forestaller and 
middlemen. In the first case the work load for the peasant's family will 
increase, while in the second he will only create dependence on one or just 
a few persons. Frequently this ultimately results in lower prices for the 
peasant16. In this respect, the situation in North Tapanuli greatly differs 
from Java, where Hayami found that... "the local market of upland crops 
approximates perfect competition" (Hayami, 1993, p.8). 
The KUD buildings in the research area are generally empty. 
Farmers seldom use them. One of the reasons is distrust in the staff of the 
KUD17. During the research there were several cases reported in which 
it was found that the KUD staff did not execute its tasks in a responsible 
manner. Another reason why the KUDs were not successful was because 
the procedures used to arrange business took too long. One of the few 
things that the KUDs occasionally do is selling chemical fertilisers. 
In some villages, like Meat, Balige, villagers themselves established 
a co-operative which provides credit. This co-operative is, however, 
exploited without permission. But even these 'own' co-operatives do not 
function smoothly (among other things because money borrowed is not paid 
back in time, subscriptions are not paid and because the staff does not 
actively promote the co-operative). 
Neither do the co-operatives function in the field of credit-giving. 
Although some (of the best) co-operatives offer small credits (Meat), the 
interest rate is higher than the percentage calculated by the Bank Republik 
Indonesia (BRI). In 1990 the co-operative in Meat calculated an interest 
rate of 2% per month, in addition, only members had access. At that time 
BRI asked 1.5% per month. The BRI, to which the execution of 
government credit programmes is delegated, developed a network with 
lines to sub-district level. However, to borrow money from BRI one needs 
collateral. For peasants this collateral usually consists of a land certificate. 
This document is generally difficult to obtain and, because of the long 
bureaucratic procedures and the number of fees to be paid, quite expensive. 
If someone owns a land certificate, he will only receive Rupiah 500,000 
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per hectare collateral. So, to borrow five million Rupiah one needs ten 
hectares certified collateral. The process to arrange all this costs about 
Rupiah 500,000. Actually the BRI must look into the feasibility of a 
certain programme before financing it. In practice, however, the banking 
institution is inclined to be more concerned about the client's solvency than 
the feasibility of his project (Paite, 1989, p.203). In line with this policy 
only medium-sized and large holdings are able to borrow from BRI. The 
poorest peasants with the smallest plots are effectively excluded from these 
credits. "In other words, the poor farmers' "failure" to invest may well not 
so much reflect their own relative aversion to risk as successful risk 
aversion by moneylenders (and/or landlords) which leads to discriminatory 
rural interest rate structures and hence to underinvestment in small farms" 
(Berry, 1980, pp.330-1). 
Accessibility to formal credit is even more difficult in the uplands 
than in the lowlands. This is partly caused by the peripheral location of the 
upland villages (or probably better: the perceived distance between sub-
districts offices rather than the objective distance) and is to some extent 
caused by the tendency to view upland farmers as second rate farmers, who 
are hardly creditworthy (their non-irrigated fields are not considered to be 
valuable collateral). According to Paite (1989, p.202), there are no 'pure' 
credit programmes geared to the specific needs of annual dry crop farmers. 
In the BIMAS programmes (coffee, palawija) credit is usually given in a 
package of farm inputs, including planting materials or livestock, 
fertilisers, and working capital. Programmes are being implemented, but 
only limited use is made of them in the uplands. However, in recent years, 
the KUPEDES (Kredit Orman Pedesaan, rural general credit) programme 
has been gaining in importance. This programme is specifically meant for 
rural enterprises, including farms, and permits farmers to obtain loans that 
are not tied to an inflexible package for crop intensification. 
The official interest rates are still low compared to those for private 
borrowing from fellow villagers. Loans from private persons generally cost 
at least 10% a month. However, it will be clear that such loans are the 
only ones possible for the majority of the peasants. In areas where potential 
agricultural lands are still available, like in Huta Ginjang, in the sub-
district of Muara, numerous respondents were certain that the limited 
availability of money was the main obstacle to cultivating fallow land in 
their village. The village head, for example, owns more than 10 hectares 
of uncultivated land. He lacks the money to cultivate it. In Sosorgonting, 
too, people said they were not able to work all the land. Their main 
problem is the lack of labour. Substitution of labour by mechanisation can 
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not be effectuated because of the lack of money. Hiring a tractor costs 
Rupiah 130,000 per hectare. In the region around Tarabunga, Balige, there 
is as yet no banking system. People in need of money turn to private 
moneylenders or to a forestaller. The forestalled and other moneylenders 
have made use of the scarcity of money in the village and a large part of 
the village population is now completely dependent on them, via the ijon 
system. In this system the harvest is bought when the rice has not yet been 
harvested. The normal price of rice is about Rupiah 3,000 per kaleng 
(1990). Under the ijon system the peasants only receive Rupiah 2,000, but 
in advance and in cash. Sometimes the fertiliser for the rice fields is also 
provided. After the harvest the peasants have to pay 3.5 kaleng of rice for 
the fertiliser (for 400 m2). According to the village head all peasants are 
in the hold of the ijon system, because none of them are rich enough to do 
without loans. In this way, money flows directly to the towns and local 
farmers, according to the village head, go to the lapo tuak (local café) to 
try to get rid of their feeling of despair. Obtaining loans via the Opsus 
Maduma is not a real alternative, as the interest rate is too high (about 30% 
a year) and accessibility limited. 
Because of the high interest rates, peasants in general only borrow 
money when it is badly needed. The only real reason to borrow that they 
mention is survival. Borrowed money will thus rarely be used to make 
productive investments, let alone to invest in the sustainability of their 
holding. 
7.2.3 Agricultural extension 
People in Indonesia tend to over-value formal education: formal education 
is knowledge, non-formal education does not result in knowledge. It is 
assumed that peasants, because they have little or no formal education, 
literally "know nothing" (Dove, 1988, p.7). The agricultural extension 
service is structured in such a way that it departs from this point of view. 
Peasants are considered to be mentally backward and extension is seen as 
'a situation in which the officials talk and the peasants listen (or pretend to 
listen as is more often the case)' (ibid. p.32). There are no built-in 
feedback mechanisms (cf. studies of Brewer, Laksono, Rienks and 
Iskandar, all of 1988). 
The idea of over-valuing formal education and correspondingly 
denying the local peasant's knowledge does not only apply to the 
relationship between the peasant and the educated agricultural extension 
officer. Government authorities even believe that any young person with 
some formal education is capable of instructing any elderly villager without 
formal education. This is the rationale behind the government's KKN 
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(Kuliah Kerja Nyata- Real Work Study) programme, under which all 
university students who graduate are obliged to serve in rural areas of the 
country for a certain period of time. The students participating in this 
programme are instructed not to leam from the villagers in the areas to 
which they have been assigned, but rather to teach them: to teach them 
how to improve their agricultural practices, diet, cooking, sanitation, 
environment, and so on18. 
Until 1985 extension was carried out by the agricultural offices of the 
Ministry of Agriculture: Food crops. Estate crops, Fisheries and Livestock. 
The extension services of these offices were united and now come under 
the administrative responsibility of the BIMAS agency. Execution of 
agricultural extension is realised via the Agencies of Agriculture (Dinas 
Periamoti) and Estate Crops (Dinas Perkebunan). Agricultural extension 
is modelled according to a training and visit system (cf. Patmo, 1990). The 
extension officer, the PPL (Penyuluh Pertanian di Lapangan, agricultural 
field extension officer) usually is a generalist extension worker. He has to 
maintain contact with some 15 farmers groups (Kelompok Tani). His 
messages are addressed to a 'progressive' contact farmer (petani maju), 
who in turn passes the information on to a small group of 'ordinary' 
farmers (petani biasa). The petani maju form a kelompok tani, and this 
group is supposed to have close contacts with the PPL. The content of the 
extension services is mainly directed towards application of intensive 
production techniques, such as high-yielding varieties, and towards the 
quality of seeds, the control of pests and diseases, fertilisation, cropping 
patterns, and post-harvest techniques. But there is a heavy emphasis on rice 
production19. Much less attention is given to the development of farm 
management practices or to adapting the extension to regional conditions 
such as climate and soils and the resulting crop specialisation. 
The emphasis of agricultural extension on wetland rice cultivation 
(cf. BIMAS and INMAS programmes, section 2.1) only changed after the 
fall of the oil prices in the late seventies when more attention was paid to 
other crops. Non-oil and gas (non-migas) products were then stimulated. 
The export of perennial crops, primarily grown on the islands outside Java, 
had to contribute more heavily to the national income. New programmes 
like NES (Nucleus Estate Scheme, in Indonesian PIR: Perkebunan Inti 
Rakyat) and the UPP program (Unit Pelaksana Proyek or project 
implementation unit) were started up. The PIR projects consist of a 
nucleus, in which a processing unit of the product which is cultivated is 
established, surrounded by a 'plasma' that is used by smallholders to 
cultivate the estate crop. The smallholders are obliged to plant a certain 
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kind of crop and to process it in the nucleus. The UPP programme is 
geared towards giving credit to smallholders who are willing to cultivate 
a certain minimum acreage with an estate crop. Apart from credit, the 
programme provides agricultural input and extension services. 
As regards wetland rice cultivation the viable extension programme 
was successful, at least on the macro-scale. Extension service on rice 
cultivation was accompanied by the provision of fertilisers, high-yielding 
varieties and a credit programme. After some difficulties in the starting 
years (cf. section 2.2), the peasants were willing to accept the words of the 
extension officer. In contrast, the work of the extension worker is still 
considered to be rather useless with regard to dryland cultivation. If, in the 
research area, some extension does take place, it is generally considered 
to be too theoretical. The PPL does not bridge the gap between the 
peasants and new innovations as he is expected to. The PPL is as a rule 
hardly prepared to enter the fields, and he will only start a demonstration 
plot in exceptional cases. He often lacks the practical skills and is, 
therefore, afraid to make mistakes. It has proved to be difficult to adapt 
theory to practice and the PPL is not trained to take advice from the local 
peasants. A PPL started demonstration plots in Jangga Dolok and Jangga 
Toman, in the sub-district of Lumban Juki, but his plots yielded less than 
the average of those of the peasants. In the village of Lumban Julu, in the 
sub-district of Lintongnihuta, it was reported that the harvest had failed 
when using the type and quantity of fertiliser prescribed by the PPL for the 
cultivation of wetland rice. Instead of the prescribed 300 kilograms per 
hectare, the peasants have since successfully applied 200 kilograms, in 
another mix. But, according to their own experience, the best method is the 
traditional one in which the sawah soil is mixed with other layers of soil 
and compost is added. A last example in the research area took place in 
Meat, Balige. A peasant was advised to change his sawah into an onion 
and garlic plot. The peasant followed the advice because onions and garlic 
fetch relatively high prices. However, when the rains came, the field was 
flooded and the bulbs started to rot. The extension officer's suggested the 
solution of building a roof above the plot. 
Such experiences are not limited to North Sumatra. In a village in 
Central Java with a well developed mixed garden agro-forestry system, 
Paite (1988, p.208) heard an extension officer comment that the dense tree 
growth on the sloping fields hampered the production of food. He proposed 
to cut down most of the trees. 
In general a PPL will visit a village on a very irregular basis. In the sub-
district of Dolok Sanggul peasants complained that the PPL never 
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appeared. Peasants of Siringkiron, in the sub-district of Silaen, confirmed 
that all the agricultural information they received reached the village by 
television and not by extension workers. 
Obviously such situations are not acceptable, since the technical 
knowledge on land cultivation is still far from sufficient. According to the 
interviews peasants experience a need for such knowledge. Sherman (1982, 
pp. 684-5) interviewed peasants in the tea plantations of the Simalungun 
Batak area and found that the written instructions for use supplied with 
insecticides, herbicides and fertilisers was not sufficiently understood. In 
addition, there was the dumping of pesticides by western countries. He dis-
covered pesticides that were up to 2,000 times as harmful as DDT. This 
had already caused the death of hundreds of labourers. Other peasants 
complained that 'fertilisers eat soil elements'. It turned out that the wrong 
fertiliser was used. The same happened in the research area, as a peasant 
formulated: "Peasants here often make mistakes in using fertilisers, so that 
their soil becomes poisonous to certain crops". The logical consequence of 
such a lack of knowledge and limited access to relevant information is that 
peasants start experimenting, in a process of trial and error (cf. section 
3.4). The results of the successful as well as the less successful 
experiments, however, are dispersed only slowly. Thus peasants repeat the 
mistakes that their neighbours have already made. Dispersion is more rapid 
only in the case of very spectacular and visible experiments, like for 
example the cultivation of new crops. New crops are often tried out first 
by large and more affluent farmers, and only when they have proved to be 
profitable will smaller peasants try to obtain seeds or seedlings. 
Inadequate agricultural information and inadequate information on the 
results are among the most important reasons for peasants using the same 
kind and the same amount of fertiliser for all their crops. The quantities 
used are determined by the quantities used the year before. A waste of 
capital and local knowledge is the inevitable consequence. With respect to 
the use of compost and manure the situation is not much better. In one of 
the villages visited (Aekraja) people used to bury their compost in deep 
holes. This was assumed to be optimal for soil fertility! In Pasaribu, Dolok 
Sanggul, a peasant was planting coffee seedlings on a very steep hill. 
Pointed out the danger of erosion he said he did not consider that to be a 
problem, because he owned the adjacent small valley. So, the soil would 
be deposited (very temporally) on his own fields. 
Peasants also experiment when using pesticides. They do not read the 
instructions provided -often they are not able to- which results in the 
misapplication and overapplication of the product for the disease in 
question. In general they seem to reason: the stronger the cure the better, 
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not realising that strong means destroy all micro-organisms, including the 
favourable ones. Moreover, they seem to be hardly aware of the potential 
dangers to the health situation. Peasants tend to expect miracles from 
pesticides. 
Fortunately there are also some successful experiments. People in the 
highlands of the Humbang area, who lack manure and compost, are mixing 
different soil layers. This mix is dispersed on their lands. The rise in 
production is substantial. They also gather alang-alang grass and ferns to 
put under the coffee trees. This decreases erosion, keeps the soil moist, 
and adds necessary micro-elements to the soil, by decomposition of the 
organic waste. 
Summary 
Apart from physical-biological factors, there are a number of factors that 
exert great influence on the options open to peasants to choose their 
agricultural production pattern. Their agricultural decision-making is 
greatly restricted by circumstances beyond their control. This chapter 
highlights some of these major factors. First, ownership structures turn out 
to be an important determinant for the cultivation pattern. Suitable 
agricultural land is scarce in the research area. It is difficult to purchase 
land and the sustainable and profitable production of perennial crops on 
borrowed land is an option that is almost non-existent. The unfavourable 
ownership structure in the Batak area sometimes results in the paradoxical 
situation in which large areas of agriculturally suitable land are left fallow, 
whilst other, physically less suitable, lands are being cultivated intensively. 
Second, the chapter sheds some light on the possibilities offered and the 
barriers imposed by political decision-makers. Government attention and 
assistance may have a great impact on the peasants' decision-making 
possibilities. It is highly desirable, but, like the situation in Java proves, 
not by definition necessary. In less densely populated and more remote 
areas, however, government support might be more needed. The peasants 
realise that they have little control over extra-household political and 
economic decisions. However, they view government policy concerning 
their living conditions with extreme resignation and fatalism. The general 
picture obtained from the respondents and informants showed that peasants 
could not come to a substantial increase in their production, among other 
things, because the government is too passive. In the few cases where the 
government actively supported the peasants, the policies were developed 
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and implemented without consulting the local population and without their 
participation. 
A suitable infrastructure for marketing and the possibility to obtain 
relevant information, may form necessary incentives for a farmer to grow 
commercial crops. Although in the area all subdistricts are connected by 
asphalted roads, the local population still suffers from a limited access to 
local markets, because of the distance (in time) and inadequate 
communication. Co-operatives which could, to some extent, solve these 
problems, do not function. Access to (subsidised) credit facilities, as 
provided under campaigns for the intensification of wetland rice growth 
campaigns, is another item local farmers consider essential for raising their 
production. Credit facilities not tied to a whole package of fertilisers and 
pesticides, would even be better. However, in the Batak area such facilities 
are hardly available. 
Agricultural extension, either apart from or in combination with 
special agricultural support programmes, too, can give a great impetus to 
improvements in the situation of the rural population. Because of the 
inefficient dispersion of new cultivation technologies, a great number of 
Toba Batak peasants are now coerced to experiment. They often develop 
their own technology via a system of 'trial and error'. The degree in which 
these factors apply, limits or expands the local peasants' possibilities and 
is responsible for - at least part of - the deviation between the potential and 
the real agricultural production in the research area. 
NOTES 
1. cf. for example the different 'Memories van Overgave' of the former colonial local 
authorities. Castles (1972) also shows this clearly in his historic description of a Batak 
residency. 
2. For example: In the sub-district of Lumban Julu, the Camat (sub-district head) said 
that the land, owned by people who have migrated from the area, covered 75 % of the 
total area. The same applied for the sub-district of Porsea. In the village of Jangga 
Dolok it is estimated to be about 70%. In Meat the peasants claimed that only a small 
part of the wetland rice fields belonged to the remaining villagers. These data are 
confirmed by findings in a research by Cunningham. He discovered that almost half 
of the families of Meat migrated between 1920 and 1940 (Cunningham, 1958, pp.51-
2). 
3. A simple calculation shows the following (on the basis of a combination of figures 
found in the research - appendix 4 and 5 - and figures, originating from government 
publications): the average area of land owned by resident people can be calculated by 
taking the average acreage of the holding, from which the average rented area has to 
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be deducted. This is 0.8172 - 0.1759 =0.6413 hectare. The number of inhabitants of 
Land Mapping Units 1 to 6 is 232,122, or approximately 41,450 families, with an 
average family size of 5.6 members. More than 90% of these families are, to a varying 
degree, dependent on agriculture for survival. This comprises 37,305 families. The 
total area which they own is estimated to be: 37,305 (families) χ 0.6413 (average area 
owned per family) = 23,924 hectares. The area of Land Mapping Units 1 to 6 
measures 139,019 hectares in total. Therefore 115,095 hectares (139,019 (total area) -
23,924 (total area owned by residents)) are not in the possession of the local peasants. 
According to government figures 9,597 hectares of this area is covered by forest 
(Pemerintah Daerah Tingkat II, Kabupaten Tapanuli Utara, publikasi 431, 1986). So, 
apparently 105,498 hectares (= 115,095 hectares of land not in the possession of 
resident peasants - 9,597 hectares of forest land), or more than 75 % of the total area 
of the Land Mapping Units, which is used for agriculture (rented or borrowed), 
residences or covered with alang-alang grass, is not owned by the resident people. 
Applying the same assumptions, the following figures are calculated for each 
of the Land Mapping Units distinguished: Land Mapping Unit 1: 81%, Land Mapping 
Unit 2: 69%, Land Mapping Unit 3: 83%, Land Mapping Unit 4: 66%, Land Mapping 
Unit 5: 63% en Land Mapping Unit 6: 53%. 
4. The veto right of each clan member delays progress and hampers development of 
the area. In Lintong Julu, for example, only a small part of the village population is 
against providing a concession to the pulp and paper factory to plant the fallow lands 
with productive trees. The result is that the factory had to withdraw its offer. The 
same happened in the sub-district of Porsea. In Sugapa, a sub-district of Silaen, 
agreement was reached with the majority of the population and the planting of 
Eucalyptus and Pinus trees was started. However, some people who did not agree 
repeatedly destroyed the newly planted seedlings. This case was even been brought 
before the provincial court. 
5. The government could play a role here. However, other experiences in Indonesia 
prove that government action may raise other problems. Brewer (1988), for example, 
shows how, in the absence of simultaneous efforts to create alternative control 
institutions, government efforts to weaken village control over land greatly increased 
local inequities in land distribution and ownership. 
6. The extent of the alang-alang fields varies from 64% of the total area in Land 
Mapping Unit 1, to 7% in Land Mapping Unit 4. The acreage of alang-alang fields 
measures 44% of the total area of Land Mapping Unit 2,44 % of Land Mapping Unit 
3, 12% of Land Mapping Unit 5 and 53% of Land Mapping Unit 6 (cf. appendix 2). 
7. These findings are not in line with what was stated before or with all the talks the 
researcher had with local key persons during several field trips. Generally the 
impression was given on these occasions that 'absentee landlordism' formed the main 
reason for the under-utilisation of the potential agricultural area. This bias may be 
caused by the general formulation of the question about the issue. The question, 
according to the respondents, was what were the major constraints for a more 
intensive use of alang-alang fields. Apparently most of them answered this question 
as if the land was already provided. However, since most of the peasants still own a 
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(small) plot of alang-alang land, it becomes obvious from their answers that the 
constraints mentioned are of great importance. 
8. The Chi-squared test shows a value of 70.99. The number of degrees of freedom 
is six and the probability is 1.100 Е-1Э. This means that the differences are highly 
significant. Phi-squared, which is based upon Chi-squared, is 0.703, with a maximal 
Phi-squared of 1. This shows a fairly strong correlation. 
9. This may have disastrous consequences. In a subdistrict in the upper Solo River 
basin, Java, for example, the total area of irrigated rice fields decreased by 44% 
between 1917 and 1969 as a result of deforestation in the upstream mountains (Paite, 
1989, p. 114). 
10. Whitten (ibid., p.478) mentions an example of what may happen when wood is 
extensively logged: "...theconsequences of clearing just 10 hectares of forest for fields 
on slopes above the Mengkudu River near the edge of the Mt. Leuser National Park 
in May 1981 was that 13 people died. The Mengkudu river is normally only one metre 
wide and 8-IS cm. deep but landslides on the steep, de-forested slopes and the 
increased surface run-off, both caused by the 10 hectares ladang, turned the Mengkudu 
into a river capable of moving 1-3 m3 boulders. A nearby river also flooded and 
destroyed new bridges and roads (which took months to repair), rice fields and most 
of a town and by luck claimed only one more life". 
11. Donner (1987, pp. 124-5) gives an example: "Measurement of the suspended 
sediment load of the Bengawan Solo river over a 5 months period (rainy season) at 
Surakarta in 1970/1, showed a total of 7.3 million tons from a catchment area of 
289,000 hectares... Assuming that one hectare of soil with a depth of 17 centimetres -
in the so-called plough sole - weights 2,200 tons, the equivalent erosion is 3,923 
hectares losing a top soil layer of 17 centimetres in one rainy season. If we take 
instead a depth of 2.S centimetres, this would affect a surface of 26,243 hectares. " 
12. The reason is that basic weaknesses still impede the programme (cf. McCauley 
1985, Dam and Tips 1985, quoted by Paite, 1989, p.211). These weaknesses can be 
summarised as follows: 
Over-centralization of decision-making. The regional authorities determine the 
location of the demonstration plot, the technology and the three tree species 
provided. 
Top-down approach. 
Lopsided emphasis on the technical components of the crop production system. 
Other components, such as the broader land-management system or the socio­
economic status of the farming household, are neglected. 
Ignorance of the existing spontaneous tree growing farming systems by the 
upland farmers (like the three canopy system with its great variety in crops). 
13. Viewed from the point of soil-conservation, the re-forestation programs are 
certainly recommended. However, one should not expect a restoration of the forest as 
an eco-system of these programmes. The diversity of tree species is replaced by one, 
or at the most a couple, of tree varieties. The original flora and fauna will be lost. 
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14. An example of the expenditure of a family with an average budget may illustrate 
this. According to estimates given by the head of the village of Jangga Dolok (data 
which have been confirmed afterwards by several other informants) the average 
income of a rice-growing family of six people in his area is about 300 kaleng of rice 
a year, which was then the equivalent of Rupiah 960,000. The family consumes 175 
kaleng (Rupiah 560,000). The remaining 125 kaleng are sold for about Rupiah 
400,000. The average additional income is approximately Rupiah 250,000 (Rupiah 
150,000 from raising pigs, Rupiah 50,000 from cassava, and Rupiah 50,000 from other 
sources). Since probably all male peasants like to smoke cigarettes, they spend, on 
average Rupiah 200,000 a year on tobacco. This means that only Rupiah 450,000 is 
left for the whole family to buy clothes, pay for school fees, medicines, and cultural 
obligations, and so forth. This is obviously not enough. The village head estimates that 
three-quarters of his villagers borrow money, on average Rupiah 150,000 to Rupiah 
200,000 each year. Almost all money is borrowed from private persons/fellow 
villagers. Using official credit programmes or borrowing from banking institutions is 
not a real option. 
15. The programme under the acronym 'MARTABE' (Marsipature Huta na be, 
meaning 'develop one's own village') was invented by the Governor of North 
Sumatra, Raja Inai Siregar, who comes from North Tapanuli himself. 
16. In Jangga Dolok it happened that an agent gave a higher price than the KUD 
offered, namely Rupiah 3,000 versus Rupiah 2,700 per kaleng of rice. The KUD could 
not compete and after the KUD withdrew, the price immediately fell below the price 
that the KUD had offered. 
17. The case of five independent co-operatives in North Tapanuli which dealt 
especially with incense from the benzoin trees (kemenyan) may serve to illustrate this 
distrust. With a borrowed amount of Rupiah 100,000,000, the five co-operatives were 
in operation for exactly six months. The money was lost and nobody was prosecuted. 
18. The students' appreciation of the KKN programme varies greatly. The acronym 
KKN is sarcastically interpreted by student circles as Kisah Kasih Sayang (love story) 
or Kawin Kemudian Nikah (sex before marriage), referring to the hope of the male 
students to have sexual liaisons with village women (cf. Dove, 1988, p.32, footnote). 
19. Although (government) extension services may have a distinctive influence on the 
development of agriculture, this is not necessarily the case. For example Bottema 
(1995, p.215) mentions that in Java substantial intensification occurred in upland 
crops, virtually without government intervention. 
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8. PEASANTS AS DECISION-MAKERS: DECISIONS AT THE 
HOUSEHOLD LEVEL 
Just to blame external circumstances for the less than optimal economic 
use of the agricultural area would leave out the peasants as active 
decision-makers. Peasants, of course, have a determining impact on the 
choice of the farming type and on how the holdings functions. If this 
personal input is left out, it would not be possible to explain differences 
among the various holdings. 
Obviously, the land which is owned by resident peasants is not used 
optimally either. The area currently under cultivation could be cultivated 
more intensively and, in addition, resident peasants still possess 
substantial areas of ineffectively used alang-alang fields (cf. sections 6.1 
and 7.1.2). Particularly the latter shows that, within reach of the peasant 
families, there are other factors that exert influence on the agricultural 
decision-making process. 
This chapter deals with decisions on agricultural land use that lie within 
the power of the peasant himself (the first and second order decisions, cf. 
section 3.4). In his decision-making process he will have to take the 
stability, sustainability and productivity of his holding into account. 
Finding the right balance is crucial. Decisions concerning the right mix 
and the consequences this will have, may result in a structural rise in the 
peasant's income. 
For the individual peasant the choice of agricultural techniques, crops, and 
decision-making concerning production would seem to be influenced by 
a great variety of factors, such as the wish to be self-reliant, cultivation 
preferences, the structure of the household, the aversion of risk at 
different levels, the availability of a labour force, the remuneration of 
labour, internal power structures, the present standard of living, a 
perception of the possibilities for agriculture and a number of other 
culturally determined considerations. All of these subjects will be briefly 
touched upon in the following chapter in the context of the Toba-Batak 
area. 
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8.1 Preference for rice cultivation 
Of all the crops available, Toba-Batak peasants prefer to grow rice. Even 
when, rice cultivation is strongly discouraged from a biophysical point of 
view, they still stick to this preference. Toba-Bataks were already growing 
wetland rice at the beginning of this century (cf. section 4.2). 
The production of rice is primarily intended for household 
consumption. It is the favourite staple food. Other staple food crops, such 
as maize and tubers, are considered to have less taste. Rice is grown on 
tiny plots of land. Both wetland (irrigated and rain-fed) and upland rice 
are cultivated. Apart from its economic value, rice has a great socio-
cultural importance. 
In the traditional Batak economy, rice plays several roles: it is a 
medium of exchange, a standard of value, a unit of account, and a means 
of payment. These functions still persist to the present day (Sherman, 
1990, p.171). To the Batak, rice was money (ibid., p.172). Pawns of land 
are still calculated in volumes of rice, and rice is still frequently used in 
payment for wages for labour in village agriculture. In North Tapanuli, 
sawah rents are paid in rice, usually according to the formula 2:1 or 3:1, 
depending upon the quality and the site of the plot (source: primary data). 
With 2:1 this means that the lessor receives one-third, while the lessee 
gets two-thirds of the harvest. The lessee supplies all the necessary input. 
Rice has proved to be a definite standard of value, a hedge against 
inflation (Sherman, 1990, p. 172). Since interests on rice borrowing are 
normally paid in rice, and the price of rice varies considerably during the 
year, it can be very advantageous for a less affluent peasant to borrow 
rice, instead of money. Interest on money loans must be paid in cash, 
usually at a rate of 10% a month. For rice the percentage is 50% a year, 
but also for parts of the year. Commonly rice is borrowed a little while 
after the beginning of the new planting season, when the money is scarce 
and the own reserves have been consumed. The loans are returned right 
after harvesting, which is generally within five months after borrowing. 
The monthly interest both on rice and money will thus be about 10%. The 
advantage for the less affluent peasant is that the price of rice directly 
after harvesting is much lower in comparison to the price he paid at the 
time of borrowing1. 
Rice is a source of subsistence, a stable factor for many families. It 
functions as a general household reserve. Whenever possible the 
household wants its own rice production to be at least sufficient for the 
needs of the family. Except from economic and food security reasons this 
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also has to do with pride. Without cultivating rice, peasants in the 
research area said to feel kurang terpandang (not to be held in great 
respect). They feel ashamed if they have to buy rice at the market. In the 
Batak tradition, somebody who grows a large area of rice, is considered 
to be rich. A Batak expression for being rich is: 'páreme na tanga 
tangaon' (having much rice). The respect acquired because of this relative 
wealth is strengthened if the person concerned also owns some cattle. 
Moreover, in the Batak area rice is seen as a symbol of societal 
value: the 'boras si pir ni tondi' (rice as reinforcer of the soul). Adat 
contributions to relatives at feasts are usually made in quantities of rice. 
Rice also used to be the symbol for a peaceful life. 
Because of the above-mentioned reasons, it is very difficult to 
motivate Toba Batak peasants to give up their rice cultivation. Priority 
will be given to rice, and only if this is not possible, for whatever reason, 
other staple crops such as maize and tuberous crops are chosen. Tuberous 
crops are particularly popular on less fertile, marginal soils. They do not 
demand much from soil fertility. If rice and maize can no longer be 
planted because the soil is exhausted, it is still possible to grow tuberous 
crops. Tubers are rich in calories, but poor in proteins2. Another obvious 
advantage of tubers is that they are always available. Unlike other staple 
crops, they are not subject to a growing season and can be harvested at 
times when other food is scarce. 
As the environmental conditions in most of the Land Mapping Units are 
not suitable for rice cultivation (cf. section 5.3 and appendix 3), the 
production will by definition be low. From an economic point of view 
growing rice is hardly profitable. Peasants 'survive', because they do not 
count their labour as a production input. If the labour cost of members of 
the household is included as a cost factor, the results of a cost-benefit 
analysis, computed for a wetland rice holding in the Batak area, will in 
general be negative, as is shown by the next example, taken from peasants 
out of main farming type I (wetland rice farmers): 
The wages for men and women average Rupiah 2,000 a day. In 
reality men receive a little more and women a little less. During harvest 
time, it is assumed that labour has to be hired: the crop has to be 
harvested as quickly as possible, because of the unpredictable weather 
conditions and the potential loss through disturbance by birds and rodents. 
In addition, cattle and pigs are a real disaster for agriculture (cf. section 
7.1.2). There is always the danger that pigs, cows or water buffaloes will 
destroy the harvest. In the Toba-Holbung area, the damage caused by 
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these animals was even mentioned as the greatest 'pest' that the harvest 
suffered from3. 
Apart from wages the labourers have to be provided with food, drink and 
cigarettes. The unit of measurement used locally is the rante (400 m2). 
The exchange rate for one US dollar is Rupiah 1,842 (June 1990). The 
data used were indicated by different resource persons. 
Labour 30days at Rp 2,000 a day Rp 60,000 
Food, drink, cigarettes (at harvest time) 
6 working days at Rp 2,500 a day 
Seed (11 kilograms) 
Fertiliser (10 kilograms of Za/TSP/Urea) 
Pesticides (1/5 bottle X Rp 6,000) 
Depreciation of tools 
Yield (11 kaleng at Rp 7,000 each) 
Rp 
Rp 
Rp 
Rp 
Rp 
Total Rp 
Rp 
Short Rp 
15,000 
2,500 
1,900 
1,200 
700 
81,300 
77.000 
4,300 
When labour is not included, except for 4 of the 6 labour days at harvest 
time (on the assumption that 2 out of the 6 are carried out by family 
members), the input becomes Rupiah 24,300. In that case the profit will 
be: Rupiah 77,000 - 24,300 =Rupiah 52,700. 
This analysis does not include the possible rent (which frequently 
has to be paid, since particularly in this farming type a high percentage 
of the peasants rents land, cf. section 6.1 and Appendix 4) for the wetland 
rice fields. The rent usually varies between one-third and a quarter of the 
total yield. 
8.2 Risks related to the cash crop production 
Rice, tuberous crops, and maize are the main contributors to the daily 
diet. Other crops, although sometimes consumed by the family members, 
are primarily considered as cash crops. Toba Batak peasants prefer to 
grow their own subsistence crops, and it occurs that they are rather 
reluctant to cultivate cash crops. Generally cash crops are only tended 
dependent on their current price and on their future importance as seed. 
When a household has too much pressing work to do, subsistence 
concerns are always given priority. The attention paid to cash-crop 
production depends, among others things, on the composition of the 
household, and related to this, on the availability of labour, particularly 
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during periods in the cropping cycle which require a disproportionately 
large labour input. Because of the relatively high costs labour is not 
usually hired. The profit margins are very small, so that households can 
hardly afford other labour input than their own. 
In order to make cash crops profitable, two steps must always be 
taken: first the peasants have to sell the product to collect cash, and 
second, food has to be purchased with the money earned. This puts small, 
badly organised peasants, like the people in the research area are, in a 
disadvantageous position twice: usually the price offered for the crops that 
peasants sell is low, whilst the price of products that the peasants require 
for their daily needs is relatively high. This may threaten a family's bare 
existence, thereby re-enforcing the situation that commercial crops will 
be less popular and that a peasant does not want to rely on the market. 
Sometimes, however, he will be forced to do so because he has to buy 
clothes or obtain money for school fees (cf. Scott, 1976, quoted in section 
3.4). 
The unreliability of the market, according to the majority of the 
sub-district heads approached during the research, is the main reason for 
the evident under-production. In general everything is sold at local 
markets, and as local farmers lack effective access to the markets beyond 
their limited geographical area, prices can easily be manipulated by the 
forestalled and middlemen. In such a situation, particularly perishable 
products mean complete dependence. But even if the peasants were to 
find a way to store such products, many of them cannot afford to do so 
as they are usually not in a position to wait several months before their 
products are sold. 
Regarding the cultivation of perennial crops, the less affluent 
peasants are confronted with an additional problem. A great drawback for 
starting perennial cultivation is that such crops are subject to a life cycle. 
During the early stages of growth the annual costs will exceed the 
benefits of the harvested produce, and, after a certain number of years, 
when yields start to decrease, old trees will need to be replaced. 
Eventually the tree production may fall to such a low level that its harvest 
is insufficient to cover annual production costs. The investments for 
rejuvenation, together with the non-productive years (i.e. before the trees 
bear fruit), may be too costly for the peasants. Of course there are some 
techniques to adjust the impact of the life cycle. Peasants can, for 
example, influence the production cycle of their perennial crops by 
extending the time in nurseries, applying proper weeding and manuring -
which reduces the initial period before harvesting, or by intercropping the 
perennial with annual crops. Pruning and harvesting techniques may speed 
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up returns. Although intercropping may, but will not necessarily, delay 
tree crop development, it is probably very important to tide over the 
period of transition of the garden. Since annual crops yield quickly, their 
cultivation may enable bridging the unproductive years of the perennial 
crops. 
Because the low living standard of the majority of the Toba Batak 
peasants does not permit them to invest substantially in activities which 
will only show results in the long term, they tend to make only short term 
investments. Their means (financial and with respect to labour) to invest 
and their possibilities to take investment risks are very limited, because 
they have to take care of the day-to-day survival of themselves and their 
families. The emphasis is on personal, fast-yielding profits. The 
investments will thus generally not be in environmental conservation 
measures. In the long run such agricultural management is, however, 
disastrous. The exploitation of the physical environment leads to 
decreasing yields and plant diseases. This forces peasants to making extra 
investments in fertilisers and pesticides which many of them cannot 
afford. This again leads to even worse poverty. The danger exists that 
peasants experience a vicious circle or even a downward spiral: low yields 
bring in only a little capital. This allows only small investments, directed 
at short-term production; long-term investments will not take place. This 
ultimately results in decreasing yields and less capital. 
8.3 Finding the 'right mix' 
Because of the lack of reserves, both of capital and other resources, 
peasants in the research area are hardly able or prepared to take risks. 
With a disposable income barely enough for the minimum requirements, 
they can hardly be expected to take great risks. Even minor (financial) 
investments, e.g. for fertilisers or seeds, and even the time that they have 
to wait before their products bear fruit, sometimes may represent 
unsurmountable risks, especially when this is added to other relevant 
risks4. Unpredictable weather conditions are a reality for peasants. To 
survive, they (have to) pursue a range of subsistence strategies. As 
described in section 8.1, rice will be their first preference, maize and 
tubers rank second and third. However, in order to avoid risks, most 
peasants will grow a mixture of these three crops. In their 'survival 
strategy', it frequently happens that the crop mixes are grown in such a 
way that the peasants will never harvest all three crops optimally. But at 
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the same time they will not suffer disastrous losses. Tubers, for example, 
are better suited to survive periods of drought, whilst rice is better 
equipped to stand wet periods. Peasants may have rice maturing in the 
same period as tubers, making them confused about what kind of weather 
to pray for. As one man put it (quoted from Sherman, 1990, p. 142): "If 
I ask for rain, the bulbs will be damaged. If I ask for a dry spell, the rice 
will be damaged". 
The capacity of the interviewed farmers to control risks differs: a 
farmer who is able to buy large quantities of pesticides will be less afraid 
of pests and diseases than his poor neighbour. But, although the threat of 
particular environmental risks is not always perceived in the same way, 
risk-avoiding behaviour is not limited to poor peasants. The interviews 
showed that wealthier farmers are also not eager to invest in other than 
the traditional (subsistence) crops, in spite of the probably better 
economic prospects for such crops. Such behaviour brought one of the 
respondents to state that people in his village (Pasaribu, subdistrict Dolok 
Sanggul) did not want to become rich. Peasants, he said, have to 
concentrate on one or two crops. They have to take some risks. He 
mentioned chilies as an example. One rante (400 m2) yields 2,000 chili 
plants. The market price varies considerably, but is at least Rp 500 per 
kilogram. Two yields a year can be obtained if the chilies are sown in 
nurseries. Seen from an 'economic-maximising' point of view (cf. chapter 
3), this agricultural strategy, that tries to exclude all risks, leads to 
enormous losses. 
Obviously people can not afford to be led by profit-maximising 
considerations alone. They have to calculate the possible risks. Risk 
avoiding behaviour is often economically very rational, particularly for 
poor peasants. The more affluent the peasants are, the less dependent they 
are on such risk aversion. They serve the dual purpose of obtaining 'best' 
returns to investments while keeping risk at a reasonable level (Huijsman, 
1986, p.279). The Batak peasants seem to be real 'economic optimisers', 
since they found a group of practices which allow them just tolerable 
levels of profit, security and status (cf. section 3.4). They are reasonable 
in their decisions, but they cannot always be efficient, given the 
uncertainties of their world. They want security. They want to secure their 
revenues, investments, the value of their land and other capital goods. 
Risk and uncertainty are deterrents to farm investment (cf. Benalcazar, 
1977, p.520). In the Batak area it seems that peasants emphasise the 
'stability' of their holding. They use both their 'technical' and 'social 
arrangements' (cf. sections 3.4 and 8.4) systems to achieve this aim. 
'Productivity' ranks second and 'sustainability' comes a long way after. 
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The limited financial space to manoeuvre results in a low interest in 
investing in the sustainability of the agricultural holding. The (distant) 
future is beyond the scope of the individual peasant, and he tends to apply 
the safety-first principle (cf. section 3.4). 
In general the production of (bi-)annual crops, and in particular tubers, is 
not very sustainable. Since the price of tubers is low, it makes investing 
in fertilisers hardly worthwhile. The top soil will easily become 
exhausted. In addition, regular weeding and ploughing of sloping fields 
results in rapid erosion. Perennial crops, which would be a solution, 
apparently must fulfil certain requirements before a peasant will decide 
to make the change over from annual dry crop farming to mixed garden 
cultivation. Such a transition usually occurs through an evolutionary 
process, in which the area devoted to perennial crops is at first extended. 
Annual crops are interplanted with perennial plants. In time, the perennial 
plants predominate in the mixed cropping system. Finally, when the 
perennial crop creates more and more shade, intercropping becomes less 
important. 
Apart from a number of biophysical conditions, such as climate, soil 
depth, and permeability, the introduction or expansion of perennial 
farming will also depend on the peasants' possibilities to deal with risks. 
In turn these possibilities are highly correlated with certain economic, 
social and geographical factors, like the presence of wet valley bottom 
cropping, access to market towns, favourable prices for perennial 
products, security of tenure, population pressure, and size of the holding 
(Paite, 1989, pp. 121-2). The presence of wet valley bottom cropping 
refers to the possibility to grow wetland rice on flooded fields, as the 
peasants will primarily be concerned with providing their own food. 
Without the presence of such fields, they will be inclined to grow food 
crops on dry fields and accept the generally lower yields. Only when food 
production for their own subsistence is achieved, will farmers consider 
perennial cultivation. In the most favourable part of the research area for 
perennial cropping (Land Mapping Unit 1, and to a lesser extent Land 
Mapping Units 2 and 3), especially this requirement is lacking. 
Access to market towns and favourable prices for perennial products 
are important, because the peasants must be assured of the economic 
viability of producing market crops. The replacement of permanent dry 
crop farming by tree or bush crops depends on the cash crop 
opportunities, i.e. on the availability of attractive markets. As both the 
mass price ratio and the storability of perennial crops are generally more 
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favourable than those of annual crops, this should be an advantage for the 
growth of perennials in the research region. 
Security of tenure is important because of the long-term character 
of the investments required for perennial cultivation. If a peasant is not 
the owner of the land he cultivates, he will never be certain that he 
himself will be able to enjoy the fruits of the land and his investments 
therein. So, he will not be interested in activities which are only profitable 
in the long run. In this respect, the present ownership structure in the 
Toba-Batak area and the reluctance to sell land (cf. sections 7.1 and 
4.3.2), actually hampers a transition from annual to perennial cropping. 
The population pressure creates the necessity for permanent 
cultivation of dry fields and is responsible for intensive land use. Low 
population density will only lead to a more extensive land use. In North 
Tapanuli the most densely populated areas are Land Mapping Units 4 and 
6, which happen to be the Units in which wetland rice cultivation is a real 
option. However, the other Land Mapping Units are also rather (over-) 
crowded, particularly if one considers the average population per square 
kilometre of cultivated area. 
Farm size is included to point out that there are differences in 
cropping patterns between wealthier farmers, who possess enough land to 
allocate part of it to perennial cultivation, and poorer peasants who only 
have enough land to provide for their own food. They cannot afford to 
reserve part of their area for perennial trees. Perennial crops will only be 
cultivated if they do not compete with the staple food crops for household 
consumption. Appendix 5 shows that the proportion of the acreage of 
annual dry crops in the total cultivated area indeed increases as the area 
available decreases. 
In addition to the factors mentioned, the limited knowledge on 
cultivation techniques makes a shift towards a perennial garden a risky 
exercise. Currently the yields from perennial agriculture are generally low. 
But total yields could rise easily if appropriate cultivation technologies 
were to be used. Coffee in North Tapanuli, for example, only produces 
500 kilograms per hectare at most, even though with the varieties planted 
and the given biophysical conditions, an annual yield of 1,500 kilograms 
should be within reach. 
To conclude, one of the major factors, which - apart from the availability 
of land - makes people reluctant to introduce changes in their agricultural 
holdings is a lack of capital and thus the limited ability to take risks. 
Growing other crops is often regarded as a pure gamble, because of 
uncertainties in the biophysical and agro-technological sphere as well as 
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with respect to market prices. Particularly for the most vulnerable, the 
poorest, the least powerful and the most socially isolated people, the costs 
of failure of a shift to another technology or another crop would be very 
high, not only in terms of loss of income, but also in terms of destruction 
of their self-confidence and their ability to become self-reliant. 
8.4 The peasant and his 'social arrangements' 
Peasants live in a social environment in which they need to survive. 
Through their social and cultural contacts they find themselves more or 
less insured for unexpected disasters. The moral economists call this 
security pattern the 'social arrangements' (cf. Scott, 1976, section 3.4)5. 
These systems function to redistribute wealth and provide minimum 
subsistence for all fellow villagers. Since the systems are essential to 
survive, they largely determine the social behaviour of the peasants. 
Trying to maintain good social relations in order to assure oneself 
of assistance when it is needed seems to be a general principle, among 
members of traditional communities in Indonesia6. Among the Toba 
Batak, the quality and shape of social contacts are important and add to 
the explanation why wages and even loans are not always used in a 
productive way. In his decision-making process the peasant will include 
his relationship with other villagers whom he might need in more difficult 
times. Therefore relatively much money is spent on ceremonies because 
such expenditure shows his involvement in village life. In the villages 
under research, it was found that peasants indeed try to build up good 
contacts with their well-to-do fellow villagers. The latter are often 
government employees, because they are among the very few who receive 
a salary in cash. Besides their official government job, most of them 
cultivate a piece of land. These people enjoy a relatively high status 
within the village. They may be able to help in difficult times, for 
example by lending money, and exert a great influence on, among other 
things, decision-making concerning the use of (communal) land. They 
have relatively great power which may be used in favour, but also against 
the fellow villagers. 
Unfortunately, though, in the Batak area it often occurs that the 
village elite abuse their power to serve their own interests or to help their 
own, extensive, families. Such an abuse is, according to the politcal 
economists, inherent to the principle of 'social arrangements' (cf. section 
3.4). For example, the heads of the sub-districts of Lumban Julu and 
Porsea stated that, if the village heads and other influential/ powerful 
people were to use their power in a responsible way, each peasant within 
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their sub-districts would easily be able to work at least one hectare. A less 
exhaustive way of production could then be found in cultivating coffee 
and/or other perennial crops. Such less responsible uses concerning the 
obligations to the village at large were more often reported in Toba 
Holbung than in Humbang. 
Abuse of power especially occurs if choices have to be made about 
using land for agricultural cultivation or for grazing cattle. The case of 
Meat, Balige, can illustrate this. In 1958, Cunningham wrote that, as a 
result of population pressure, the very steep slopes surrounding the valley 
were terraced for dryland agriculture (1958, p.77). Cassava and fruit trees 
were grown there. However, the tiny valley of Meat was filled beyond its 
capacity to support the population. Many of the terraced gardens were 
abandoned by people who migrated. The remaining villagers were divided 
about the use of these fields. In 1990 the powerful elite, dominated by 
one villager who possessed 10 water buffaloes and 30 cows, was strongly 
against cultivating the hills surrounding the village. He, and a few other 
cattle owners, felt the fields were needed as pasture land for their cattle, 
and argued that grazing land was already very limited (80 hectares for 
200 head of cattle). Although at the time of the research a majority of the 
population wanted to grow food crops on these plots, the land was still 
used for cattle-grazing. Even the irrigated rice fields, which can have a 
palawija crop after the wetland rice is harvested, were left fallow during 
the dry season and used as pasture lands. Villagers planning to cultivate 
arable crops, both on the wetland rice fields and on the slopes of the hills, 
are coerced into fencing their plot. If the dryland agricultural area is not 
fenced in, two water buffaloes will, on average, be enough to destroy all 
cultivated crops in one village. However, as it turned out, even fencing 
did not guarantee undisturbed growth. Peasants in Meat who fenced in 
their land found the gate open when the crop was almost mature. Within 
half a day the whole yield had been eaten. It proved to be impossible to 
reclaim the costs, due to the prevailing power structures in the village, 
although formal channels for such reclamation exist. 
The official local government is actively building a structure to 
combat the notion that priority must be given to cattle-grazing. To do so 
they use the instrument of patik desa (village regulations). Under such 
regulations the owner of the cattle or pigs which destroy somebody else's 
yield has to pay for the damage. The penalty varies among the villages, 
but generally amounts to about Rupiah 50,000 when a water buffalo or a 
cow enters the plot, whereas a pig is caught to be sold or killed. Part of 
the penalty has to be paid to the victim, part to the village fund. Unfor-
tunately, in practice the instrument of patik desa often does not function. 
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On the one hand the people executing government policy often belong to 
the class of cattle owners, and, on the other, the cattle owners are too 
powerful. The peasants are not able to fight them, and do not receive 
support either, so that in cases of dispute the outcome is already known. 
The road towards proving the ownership of the cattle that destroyed the 
yield, and accusing the owner, is a long one. Since good social relations 
may be essential for survival, smallholders perceive official accusations 
dangerous for the future. Although they have incurred a loss in the short 
run, they want to keep the option open to appeal to their wealthier fellow 
villagers when they need it (cf. section 3.4). 
The Toba Batak spend a lot of money on traditions and ceremonies with 
the aim of maintaining good social relationships with fellow villagers and 
members of other family clans, and simultaneously of showing their 
involvement in the local culture. In Toba Batak society, where personal 
relations are crucial to gaining access to scarce resources (cf. section 4.3), 
such relations are of great instrumental importance to people as a kind of 
social insurance. Some informants estimated that about 20-25% of the 
total annual family income is spent on traditional events. Only 5-10% is 
returned (e.g. as food on other adat feasts). Investments of (surplus) 
production in great feasts is confirmed in Sherman's study. According to 
him, however, this does not serve as a guarantee for subsistence of the old 
and the poor. It is assumed that family members take care of them 
(Sherman, 1982, p.646). A disproportional amount of money is invested 
in celebrations and other adat-related expenses, and only a little in 
agriculture (ibid. p.565). The bulk of the villagers' surplus money is used 
to construct monuments for the dead (tugu) (ibid, p.243). The results of 
Rodenburg's study confirm the disproportional emphasis on feasting and 
tugu (1993, p. 103). She found that for Toba-Batak migrants the 
ceremonial funds are very large in comparison to other remittances, and 
she explains this by pointing out the belief that a man should put great 
efforts and goods in the sponsorships of ceremonies that serve to 
underline and exemplify the solidarity of the marga to which he belongs. 
However, in this way it would seem that the migrants pay off their 
traditional moral responsibilities to their rural relations simply by means 
of building tugu1. The villagers admit that a household that is organising 
a wedding feast or a funeral would certainly ask outmigrant members to 
contribute, but that a household in desperate need of a water pump would 
not think of soliciting contributions in the same way. 
The number of tugu increases every year. From the adat point of 
view, erecting a tugu is thought to be a means to gather an entire family 
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clan together. The tugu becomes the pride of the family, but requires 
enormous financial sacrifices from its members. These contributions made 
some people complain that tugu areali just 'dead monuments', instead of 
'alive' buildings, like schools or hospitals. Even worse, the tugu often 
hamper agricultural production, since they are built close to the feeder 
roads (they have to be seen!). In the Toba Holbung area, the feeder roads 
lead right across the fertile, irrigable, agricultural lands used for wetland 
rice cultivation. This is the only area in which harvesting can take place 
twice a year. 
In addition to the cultural expectations to spend much money on 
traditions, the Batak people like to show their material wealth. Large parts 
of the money sent by children who succeeded outside the area are used 
to build luxurious houses. In the small village of Jangga Dolok, which is 
inhabited by less than 100 families, it was estimated that more than 200 
million Rupiah (about US$ 110,000. = ; June 1990) had been invested in 
tombs and luxurious houses. Monuments for the dead are said to be more 
expensive than houses, the most expensive one being the tomb of the 
'Sinurat' family clan beside the road from Lumban Julu to Porsea, which 
cost about 400 million Rupiah (about US$ 220,000. = ; June 1990). 
The large part of the household budget set aside for feasting and the 
erection of tombs is viewed as a necessary contribution to keep the 'social 
arrangements' alive. It simultaneously implies an impoverishment for the 
village people. Except from (earmarked) gifts from migrated family 
members, which constitute the larger part, the remainder of the 
expenditures must be financed from the agricultural production. Because 
the yields are often low, and the adat requirements very high, in the 
research area a saying has come into being, which says: orang Batak 
dimakan adat (Batak people are eaten by their traditional rules). The point 
may have been reached where necessary investments in the 'social 
arrangements' become a burden to the poor, in stead of a mechanism 
which guarantees survival. One of the undesirable consequences of this 
economic impoverishment is that the majority of the peasants are not able 
to introduce improvements in the agricultural system to raise their 
production or to achieve more sustainable land use. They usually lack the 
financial investments necessary. This is one of the main reasons for 
continuing the existing agricultural system. 
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8.5 Changing cultural cohesion 
Probably as a result of the influence of other cultures and different kinds 
of modernisation, and of migration in particular, kinship ties and 
traditional values are diminishing (cf. section 4.3). Although this mainly 
applies to the people who have left their bona ni pasogit, the village of 
their ancestors, generally even they participate in the traditions in their 
home village. The local traditional customs in the research area are still 
strong, albeit that they mainly concern the feasts and ancestor worship. In 
this respect, the Toba-Batak people who have migrated rarely cut of the 
ties with their home village completely8. Of late a complex 
communication network has come into existence among the rural and 
urban Batak, in which western goods and ideas flow from the area of 
migration to the home village, whilst the flow of people and of moral 
support and vitality of the adat is in the other direction. There are other 
reciprocities. Political influence and money generated in the city flow 
back to the Tapanuli villages. The villagers are caretakers of lineage land, 
property, and ancestral graves (Rodenburg, 1993, pp. 100-1). 
In the villages, however, it would seem that the security 
mechanisms based on traditional relationships among the inhabitants 
('social arrangements') are being partly replaced by security mechanisms 
based on contacts with related migrants. Migrants tend to send money to 
relatives, mainly their parents, to help them to survive. However, on 
average, those transfers are limited and, as already observed in section 
8.4, the greater part of such remittances is used for visible objects, such 
as tombs and luxurious houses. Since such investments are almost ex-
clusively made on 'extras' on which little money would have been spent 
otherwise, this hardly results in any savings for the local population. The 
direct contribution to the village economy as a whole appears to be 
minimal9. The villagers themselves have to see to their needs for their 
daily life and for productive (agricultural) investments. The traditional 
obligation of helping 'family' is fading away. Although the kinship 
relationship does provide a claim, it does not guarantee that such a claim 
will be fulfilled (Rodenburg, 1993, p. 101-2). In many cases the migrants 
are not to blame. They are simply not able to help, because they need 
their income for their own survival. In other instances, however, people 
want to withdraw from their adat obligations. The strength of the 'loyalty' 
to the family as a social and economic unit must, increasingly often, be 
heavily questioned. Frequently migrants only partially fulfil their 
commitments. 
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While loyalty weakens, the necessity for cultural traditions, especially 
those regarding the provision of social security mechanisms, has probably 
become more important recently. This particularly holds true for the most 
vulnerable groups in the villages, those without migrated relatives who 
might possibly take care of them. In this context the 'modernisation' of 
village communities in the research area and the increasing 
individualisation of the inhabitants cause great problems. The, repeatedly 
noticed, reluctance of the peasants in the research area to work 
constructively together is a consequence of these developments. During 
the research several local government officials said that organising the 
compulsory gotong royong (the obligation, imposed by the central 
government to all Indonesians to contribute to the country's development 
by providing free labour for some period of time) is very hard to do. 
People, they say, now want to be paid wages and expect to receive more 
output than they bring in. Moreover, villagers tend to keep an eye on the 
work of their fellow villagers. It seems that Popkins' reply to the moral 
economists, saying that people tend to withdraw from friends and fellow 
villagers' claims, is becoming reality in North Tapanuli. In addition the 
number of 'free riders', as Popkin calls them, is high (cf. section 3.4). The 
number of people who accused their neighbours of being lazy and jealous 
was indeed striking10, particularly in Toba Holbung. 
The waning interest to work together was also noticed by Clauss in 
his study among the Simalungun Batak (1983, p.93): "Formerly, there was 
still a spirit of mutual help. If a house was to be built, there was no wage 
labour. People would also work on each others' fields without even 
counting hours or the size of the plot worked. Today everything is in 
terms of money". Sherman writes about the Toba-Batak in the Pusuk 
Buhit area that "...thereis a dearth of pooling directed specifically to 
commercial or economic purposes" (1990, p. 180). In a possible 
explanation he imputes the Dutch 'corvee' labour, in lieu of taxes, making 
the Batak treat government calls for gotong royong as onerous 
impositions. 
The lack of co-operation is aggravated by the Toba-Batak's belief 
that every member of a family clan can trace his genealogy back to a 
rajah (king). The emphasis on this cultural value seems to be stronger in 
Toba Holbung than in Humbang according to several local government 
officials and numerous villagers. The concept of rajah-rajah Toba, which 
still lives strongly in the area, refers to an attitude of emphasising prestige 
and prestigious objects, like monuments for the dead or luxurious houses, 
as well as to a certain kind of pride, which, among other things, results 
in not easily accepting someone else's authority. As a consequence the 
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people do not participate in communal development projects and tend to 
not work together (for example the village co-operatives, KUDs, usually 
do not function -cf. section 7.2.2). People prefer to find out things 
themselves. The failure of the agricultural extension service (section 
7.2.3), which must predominantly be explained by the top-down approach, 
can also partly be traced back to this attitude. Of course such an attitude 
has consequences for the development process. With contrasting opinions, 
no (productivity-raising) changes will be realised. 
Developments in putting 'social arrangements' overboard end in 
'just working for one's own wellbeing'. Envy now often seems to form 
the very nucleus of the social relations in the villages of North Tapanuli. 
In 1915, Joustra already wrote that the reason that the highland area from 
Balige to Tarutung was covered with alang-alang grass instead of being 
used more economically, may be partly contributed to the low population 
pressure, but also to the in-fighting and mutual jealousy of the Toba Batak 
tribes inhabiting the area (Joustra, 1915, p.79). The tendency to envy the 
success of others and to prefer to live in poverty altogether rather than 
help was repeatedly noticed during various stays in the research area. It 
was often reported that people actively try to prevent their fellow villagers 
from being successful. In Siringo-ringo, in the sub-district of Silaen, the 
inhabitants pointed to jealousy as being the main constraint for 
development. A number of informants, separately, borrowed plots of 
dryland area. After working it for several years (drylands become 
productive after a few years when the hard work, such as opening up the 
land and the mixing of soil layers has been done) the plots started to 
become productive. Then they were claimed back. Most of them were 
fallow again a year later. The informants claimed that such experiences 
were the rule rather than the exception! One peasant told me he owned 
a fish pond. He raised fish, but after a couple of months, when the fish 
grew larger, they were stolen. In this way his initiative, which had been 
closely observed by a number of friends, has been effectively killed. The 
fish pond is still empty. This event was confirmed by several other 
peasants. There were comparable experiences reported at other places. 
Sherman, in his research in another part of the Toba Batak area, also 
mentions the theft of fish. He classified this as the greatest problem for 
the development of fish cultivation in sawah areas (1982, pp.567). 
Evidently such an attitude greatly delays potential development". 
If an area is inhabited by only one family clan, as was the case in 
one of the villages under research (Sileang II, subdistrict Dolok Sanggul), 
the rajah-rajah Toba attitude is not so pronounced. There it was noticed 
that people tended to imitate the good examples with regard to 
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agricultural production of their neighbours. Stories of jealousy and theft 
were never heard there, although several people were repeatedly 
questioned on this subject. The agricultural development was speeded up 
and the village did indeed look more prosperous. 
In addition to envy, according to dozens of in-depth interviews, the 
laziness (of men!) seems to be a great problem. In some districts male 
peasants would always be found sitting in the local café. This 
phenomenon was remarked in every season. The excessive time they tend 
to spend in the local café made the former head of the subdistrict of 
Dolok Sanggul even decide to issue a peraturan desa (a village rule) 
which obliges them to work during daytime and prohibits local cafés to 
open between 9 am. and 4 pm.. This indeed seems a necessary action. In 
the subdistrict of Lintong ni Huta people said that 30% of all male 
inhabitants spend the whole day in the café. In Sugapa, subdistrict of 
Silaen, peasants themselves confessed that they are lazy. Their full labour 
day consisted only of 3 to 4 hours, from 9 to 11 am. and from 3 to 5 pm. 
Pointed out their behaviour of spending so much time in the café, 
the answer given most was that the were all rajahs (kings). The women 
mainly carry out the daily agricultural labour on the land. The cattle is 
herded by children. Active men tend to migrate from the area. Migration, 
both definitive and seasonal, away from North Tapanuli is taking on such 
enormous proportions that in some places, particularly in the Humbang 
area, it is seen to be the main problem. The village head of Tapian na Uli 
Selatan, district of Lintongnihuta, for example, estimated that only one out 
of every five children in his village stays in the region. Four out of five 
leave for other destinations. His colleague in Sugapa, in the sub-district 
of Silaen, was able to tell that in his village 400 families have already 
migrated in 60 years time. Only 93 families still inhabit Sugapa. In 
Jangga Dolok inhabitants said that more than half had already migrated. 
As was pointed out above, this migration results in much 'absentee land 
ownership', even if the average plots left behind are only small. Due to 
the occurrence of out-migration the age distribution of the population 
becomes rather unfavourable. Older people are over-represented in the 
home villages. The heaviest chores in agriculture, i.e. the opening up of 
new land and the construction of terraces, often fails to be done. In the 
Humbang area, where working the land is tougher and where the soils are 
relatively unfertile, there is already a labour shortage (cf. Bosch, 1990, 
p.30). However, the shortage only occurs in peaks, at harvest time and 
when new land needs clearing. 
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The people who return after a certain period of time are usually 
those who did not succeed in their new places. This complaint was 
generally heard. People open to new ideas and able to apply new 
agricultural techniques often stay away. This 'brain drain' results in a 
situation in which the 'misfits', women, children, and the elderly remain 
in the villages. 
The massive out-migration affects peoples' perception of rural village life. 
The general opinion is that, in order to succeed, one has to leave the area. 
Therefore the education of children is heavily emphasised. A relatively 
large part of the household budget is allocated to education purposes, 
generally outside the area. This causes a substantial outflow of capital. 
Summary 
The peasant is the ultimate decision taker regarding the cultivation of his 
holding. This chapter dealt with the kinds of decisions on which he exerts 
a direct influence. Apparently the peasant does not cultivate his land as 
an 'economic maximiser'. He makes a trade-off between the stability, 
productivity and sustainability of his holding and considers the stability 
of his holding to be more important than the productivity. Sustainability 
ranks only third. Stability is considered to be so important, because owing 
to his lack of financial reserves, the peasants can not afford to sink below 
the critical level. However, emphasising stability results in a cropping 
pattern that deviates from the one that would be most suitable in the 
economic and ecological sense. 
Apart from the poverty situation, the options to choose a certain 
cropping pattern are also structured by other factors, e.g.: 
- crop preferences. Because of socio-cultural reasons and personal taste, 
farmers sometimes tend to cultivate other than optimally producing crops, 
such as, for example, rice. 
- the composition of the household and the availability of labour force. 
The maximum agricultural production cannot extend the quantity that is 
still manageable when the total available labour force is used during the 
busiest periods. 
- bearable risks related to commercial farming and change of cropping 
patterns. Depending, among other things, on the infrastructure, including 
access to information, for marketing their products and on their financial 
position, peasants may decide to change over to a production pattern 
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which will be more profitable in the long run. But first the bare 
subsistence has to be secured. 
- the peasant's position in his social and cultural environment and the 
different social and cultural values of the community to which the peasant 
belongs. A peasants will create all kinds of social arrangements to assure 
himself of survival in difficult times. Although maybe these values are 
waning, he still invests in good a relationship with other members of his 
community. 
These factors are, of course, interrelated. It is difficult to quantify 
the weight of these factors, because all peasants choose a different mix 
which will be most suited to their own situation. An assessment of the 
relative weight of these factors, compared to those set out in chapter 7, 
too, is hardly possible. What can be said here is that, when planning to 
give assistance to the peasants, these factors must seriously be taken into 
consideration. 
NOTES 
1. Sherman (1990, p. 173) calculated the following during his research in 1977 in 
Sagala, North Tapanuli: In the Sagala Valley, the price of rice rose from Rp 1,700 per 
kaleng in May, just after the main harvest, to Rp 2,200 at the end of 1977, before the 
wet-season harvest was in and when the rice stocks had run out or were quite low. A 
person who borrowed 20 kaleng of rice in December could have sold it for Rp 44,000. 
Assuming that the price fell back to its previous low, the 30 kaleng expected after 
harvest would have been worth Rp 51,000. Thus it would have yielded the lender a 
net profit of only some 16% of the loan's initial cash value. 
2. According to Ruthenberg, root crops provide two to four times more energy per 
hectare than grain crops under similar conditions. He calculated the average monthly 
return of maize at 4.48 giga-Joules per hectare, of cassava at 7.87 giga-Joules per 
hectare, and of sweet potatoes at 8.08 giga-Joules per hectare. In comparison. Paite 
calculates upland rice yields to be 2.42 giga-Joules per hectare per month (Paite, 1989, 
p.73). One giga-Joule is 2.39 χ 10s kilo calories. 
3. In villages in the Humbang area, people try to prevent their plots being entered by 
cattle and pigs not by just fencing in their plot, but by building a tall wall of almost 
two metres high. These walls are made of sods. A positive side effect is its anti-
erosion function. However, building the walls requires a lot of manpower (about 10 
meters of wall can be built in one working day). Despite these high walls, the gates 
can still be opened. However, the problem of opening gates seems to occur less 
frequently in the Humbang area. It is less densely populated and pasture land is less 
scarce. 
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4. Huijsman (1986) in his PhD-thesis: 'Choice and uncertainty in a semi-subsistence 
economy; a study of decision making in a Philippine village', gives a comprehensive 
overview of all kinds of risks peasants are subjected to. He distinguishes, amongst 
others, physical environmental risks, biological risks (diseases and pests), market price 
risks, the risk of an unreliable technical and institutional infrastructure, and risks due 
to the provision of adequate information. 
5. Appell (1988, p.277) refers to those social relationships as 'support and 
maintenance systems'. 'Support systems' refer to those indigenous social institutions 
that provide aid, assistance and succour when a person's health and hence his self-
reliance are impaired. 'Maintenance systems' refer to social control systems, including 
informal networks of gossip and exchange, religious prohibitions and formal sanctions. 
6. Schefold (1988), for example, demonstrates in his study about the Mentawai on 
Siberut that a single Mentawaian household is not a viable economic unit. Individual 
Mentawaian (or other Indonesian peasant) households cooperate with other such units 
to ascertain their own long-term survival. Dove (1988) identifies the same concept at 
the basis of the ceremonial consumption of alcohol among the Kan tu' of West 
Kalimantan. Consumption of alcohol functions to create and maintain social and 
economic relationships among otherwise separate and autonomous households and 
longhouses - relationships that are of critical importance to the viability of the society 
as a whole. He describes that in the course of this century, the ceremonial system of 
the Kan tu' has diminished both in intensity and regional scope because of the 
development of rubber cultivation. Rubber started to make a very good price on the 
world market at the beginning of this century. The more favourable economic 
conditions had a stimulating impact on the total rubber production and farmers, all 
over Indonesia, who grew rubber trees, entered their economic 'take-off phase. 
Rubber thus provided each Kantu' household and longhouse with a cushion against 
periodic failures of the rice harvest. So the need to seek assistance from other 
households and longhouses was reduced. Consequently a reduction took place of the 
need for integration via ceremonies. 
7. According to Pasaribu (1986, p. 187), who himself is a Toba-Batak, a tugu is an 
absolute useless expenditure of financial means, energy and time. He raises doubts as 
to whether the idea of tugu is inherent to the adat. Before World War II tugu hardly 
appeared. 
Bruner (1987, pp. 138-41) explains the reasons for the recent success of the 
tugu: 
a tugu is for showing. It adds to the status and prestige of the clan members 
who built it. 
with a tugu one can compete with other clans who already have one. 
a tugu serves as a mark of honour to the ancestors (nenek moyang) 
everybody erects a tugu 
a tugu does not conflict with the Christian religion, which is dominant among 
the Batak. 
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8. Nevertheless complete withdrawal from the home-villages and the family members 
who stayed behind does occur. Rodenburg mentions even to have heard of a 
considerable number of Toba Batak migrants who had cut off their ties with home 
completely: "Several migrants 'ran away' both from village and family obligations, 
and left without a trace. Thus, I heard of a young man who had stolen his mother's 
gold chain and went off to Palembang four years ago. He has not been in touch since. 
Another man went to Singapore eleven years ago to become a sailor. He never 
returned, nor did he send a word" (Rodenburg, 1993, p. 102). 
During my stay in North Sumatra I discovered several times that people were 
reluctant to return to their home village, because this would result in too many 
financial support requests. This notion was shared by Gauss: "...Thereappears to be 
a considerable degree of social pressure on people who attempt to get too rich. 
...anyonewho accumulates a surplus is constantly 'threatened' by kinsmen asking to 
lend them money" (cf. Clauss, 1983, p.94). 
9. Rodenburg (1993, p. 133) quotes an Indonesian journalist: 'While migrants from 
South Sulawesi have imported cloves upon their visits home, to the point that the area 
is now noted for its cloves, Toba-Batak migrants only bring dead bodies to their 
homeland. Instead of having developed into a flourishing farming area, North Tapanuli 
has become a graveyard'. 
10. It is striking, too, that in the Toba-Batak language the are four different words for 
envy: etat, late, teal and tool. 
11. Nibbering describes similar events in his research in Central Java. "Whenever there 
is not much to share, theft is liable to occur more frequently. In isolated areas with 
fewer trees and less social control, the stealing of wood has become a disincentive to 
the planting of trees in fields" (Nibbering, 1991, p. 125, fn.). 
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9. SOME CONCLUSIONS 
In the foregoing chapters it is shown that the agricultural land use in the 
Toba Batak area can not be fully understood by simply assessing the land 
qualities and comparing these with the crop requirements. The actual land 
use pattern deviates from the biophysical optimum: currently only 35% of 
the land is cultivated with crops which are (moderately) suitable, given the 
constraints imposed by the biophysical environment. On average, this 
results in a low productivity and thus in low on-farm incomes. Besides by 
intensification of cultivation, an increase of production of the agricultural 
sector can be obtained by expanding the agricultural area. Since wetland 
rice cultivation is already quite intensive and the area on which it can be 
cultivated very limited, special attention should be paid to dryland 
cultivation. 
Although additional research to formulate specific policy recommendations 
is needed, some general remarks concerning the situation in the Toba Batak 
area can be made. Because the situation with respect to (dryland) 
agriculture and related decision-making, as described in this study, does not 
uniquely apply to the Batak area, some possible implications for the rest of 
Indonesia will be presented as well. Comparable drylands are to be found, 
for example, in other parts of Sumatra, Sulawesi, Kalimantan, the 
Moluccas and in Nusa Tenggara. In these places, too, agricultural land is 
becoming scarce. And, like in the Batak area, peasants are also very much 
dependent on government decisions regarding the development of rural 
areas. Everywhere cultural perceptions of the environment and society 
exert certain influences on both current beliefs and practices with respect 
to agricultural production. Everywhere peasants have to find a balance 
between short and long-term gains, productive investments, or investments 
in social security or soil conservation measures, food security and possible 
higher yields, et cetera. However, it must always be realised that it remains 
difficult to catch the peasants' decision-making behaviour in a single 
model. In fact, it is actually surprising that "...anyone would think that an 
abstract theory (...) could prescribe behaviour for farmers who have lived 
in an environment their entire lives, observed countless details about its 
soils, crops, weather, labour supply, market prices, and government 
intervention, and have integrated these experiences with cultural 'rules of 
thumb' into a total understanding that all our research methods in 
combination can hardly fathom." (Johnson, 1980, p.41). In reality peasants 
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will pick out parts of several strategies, for as long as this serves their 
ultimate goal, guarantee of subsistence. 
9.1 Lessons with regard to the Batak area 
To explain the current land use in the Toba Batak area, three major areas 
for possible action were identified. Via these the economic prospects for 
the peasants have to be changed: the biophysical environment, contextual 
conditions, like government attention on behalf of the problems of the rural 
area, and the peasants' social and cultural environment. All of these areas 
exert a determining influence upon the peasants' agricultural decision-
making and their resulting farming methods. To improve the agricultural 
production pattern all three must be taken into account. Treating them in 
isolation will not, or only very difficultly, result in achieving the desired 
production pattern. 
Consequently, in whatever approach one chooses to try and raise the 
dryland production, it has to depart from an active participation in 
decision-making by the local peasants. After all, it is the peasants who will 
have to execute the changes. Such an approach is extremely relevant for 
the possible success of an agricultural development programme. History 
has taught that top-down approaches, such as, for example, the one applied 
when introducing new policy concerning national and provincial self-
sufficiency of the main staple crop, rice, have to take a lot of hurdles 
before becoming successful1 (cf. section 2.2). 
The study in the Batak area shows that the individual peasants are 
trying to find the right balance between productivity, stability and 
sustainability of the landholding. This explains why the present agricultural 
production deviates from the maximal one, as seen from an productivity 
point of view. Peasants turn out to prioritise the stability of their holding 
rather than maximum productivity. Although they consider sustainability 
to be important, they do not concentrate on it. The outcome of investments 
in the sustainability of the holdings is beyond the peasants' scope. Apart 
from paying attention to improvements of the productivity and stability it 
will be an important task for the Indonesian Government and other actors 
in the field of agricultural development planning to bring this aspect to the 
notice of the local population. If this does not take place, possible 
economic successes will be short term gains. In order to achieve this, the 
authorities will have to organise quality agricultural extension programmes 
in which the process of interaction with the target group is emphasised. 
The knowledge and experience of the farmers, developed during a long 
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history of trial and error (the 'technical arrangements', cf. chapter 3), can 
be valuable inputs in these programmes. Furthermore such extension 
programmes must include other aspects of rural development than only the 
ones related to the biophysical environment. The situation of the Toba 
Batak convincingly shows that farmers are constrained in their decision-
making by socio-cultural, economic and political factors. As far as the 
agricultural contents of the extension is concerned, attention has to be paid 
to diversification of production, and the related application of fertilisers 
and, especially, pesticides. Effective knowledge, adapted to the local 
conditions, appeared to be lacking. In this context, the promising activities 
carried out in the field of Integrated Pest Management deserve special 
mention. Last but not least, agricultural extension needs to deal with the 
options to shift to other cropping patterns (cf. section 9.2.1). 
An interesting practice, commonly applied in the Batak area, is the use and 
the opening up of new alang-alang land. The experiences of the local 
farmers shed a different light on the predominant official government view. 
Whereas the government is inclined to consider alang-alang land and the 
grass as useless, Batak peasants use the grass as well as the fields. Apart 
from as forage for cattle, effective use is made of the grass as material for 
compost and soil cover. The fields function as pastures and as a reserve for 
new land to cultivate. The government will have to get rid of the idea that 
alang-alang fields are only obstacles in the way of agricultural develop-
ment which have to be replaced as soon as possible. 
Tasks for the government can be identified in other fields as well. For 
example, commercial cropping is greatly hampered by the under-developed 
infrastructure and the limited effective access to the market which farmers 
have. Transport is often difficult and information hard to obtain. Peasants, 
particularly the ones in remote villages, easily arrive in a situation in which 
they become totally dependent on one or two middlemen. These middlemen 
then have the possibility to manipulate prices and information. A better 
infrastructure, which enlarges the access to markets, would contribute to 
a more equitable development. Demands for products would rise and 
competition, especially among middlemen, increase. Also a properly 
functioning structure of co-operatives, among others things active in the 
field of price stabilisation, would be of enormous help to the rural Batak 
area. Such a structure, guaranteeing the peasants of timely receiving the 
necessary producton inputs and reasonably priced food products, could help 
the peasants to shift away from subsistence farming and start a more 
profitable cultivation of, for example, perennial crops. Growth of these will 
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get a great incentive when market constraints are solved. Such a 
development should ideally be accompanied by the creation of access to 
credit facilities. 
But, before government attention can result in possible successes, it 
is essential that farmers have sufficient access to agricultural land. As 
shown in this study, land has become a scarce means of production in the 
Batak area. This scarcity can partly be explained by the population growth 
and the relatively poor quality of the agricultural lands. But for a large 
part, too, the explanation must be found in the culturally determined 
inheritance practices of the Toba Batak people and their reluctance to sell 
land. By selling the land of his ancestors, a Toba Batak feels as if he is 
breaking the ties with his area of birth. It will be very difficult to break 
this attitude which greatly hampers the regions' development. However, 
this attitude has a positive aspect too. As long as people feel they are tied 
to their village of birth, they can be addressed and stimulated to actively 
support the development of their home villages. Campaigns as the Martabe 
programme, although not yet successful (cf. section 7.2.1), can be 
instrumental to achieve this goal. Nevertheless the local Toba Batak people 
themselves also bear responsibility. If the situation of mutual distrust, 
reluctance to co-operate and, in some cases, sabotage, continues to exist, 
the area will never reach a measure of prosperity. Hopefully, if a positive 
impetus is given to the local economy and people start to see that economic 
growth and more personal prosperity is in fact possible, they will be more 
inclined to invest in the future wellbeing of their home villages. 
9.2 Implications for other areas in Indonesia 
The acreage of drylands in Indonesia is still extensive. Although dryland 
agriculture is not the same as upland farming, there is a strong, positive 
correlation. The uplands consist largely of less fertile, rather porous soils 
whose capacity to retain water is too low for wetland rice cultivation. 
Annual and perennial cropping, on the other hand, are common. Dryland 
agriculture is, however, ecologically very vulnerable. Especially the loss 
of top-soil by erosion is an omnipresent threat. The cultivation of annual 
crops on hills with too strong a slope generally has an exploitative 
character. This is what is primarily responsible for the degradation of the 
surroundings. Another reason is the too intensive pasture grazing on the 
slopes; grazing often accompanied by regular burning of the vegetation. 
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As said earlier, in order to raise the output of dryland agriculture, two 
main strategies, separately or in combination with each other, should be 
adopted nation-wide. One is to intensify the present dryland production, the 
other to expand the area under cultivation. Both for intensification and 
expansion of the arable land, land should be cultivated in an optimum 
manner with respect to productivity, stability and sustainability. Total 
yields need to increase, fluctuations in production must be avoided, and 
long-term development emphasised. The country can hardly afford losses 
caused by bad farm management or ecological deterioration2. The 
increasing demand for intensification of existing cultivation and the opening 
up of new areas of land have to be satisfied without damaging the 
environment. This is a difficult process, because ecological care requires 
an input of (scarce) money and energy; an input that may be hard to supply 
for many peasants. 
9.2.1 Increasing present dryland production 
The present dryland production can be increased in two ways: by inten-
sifying the agricultural land use, such as took place with flooded cultiva-
tion; and by a change in crops, which could eventually result in a more 
drastic change of the farming system. What will be needed then is a clear 
assessment of the potential of the land and of the existing farming systems, 
as well as an identification of ways to attain these potential options, in 
order to develop adequate and sustainable land use plans. 
Agricultural development, which implies an increased productivity 
of land units, can be achieved by labour intensification. Much of the 
current emphasis on agricultural development, however, points to the need 
for capital intensification (cf. chapter 2). This process makes it more 
difficult for peasants to participate in the developments, because a great 
share of them cannot supply the investments. Simultaneously, this is 
excluding more and more people from agriculture. 
A more intensive use of drylands is reflected in the first place by the 
shortened fallow periods of the arable lands. In the end, the fallow periods 
even disappear and the fields are permanently cultivated. But permanent 
cropping of dry fields is only possible under certain conditions. It requires 
rather laborious and/or expensive measures to preserve the soil fertility and 
to control erosion, such as manuring, terracing, irrigation and weeding. 
Since these are high investments for peasants living close to the poverty 
line, these necessary activities are often not carried out. This tendency is 
aggravated by the low productivity of the drylands, which discourages 
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proper soil management. Palte even thinks that this low productivity is 
largely responsible for the severe erosion of Java's uplands (1989, p.218). 
As was argued in chapter 4, tropical dryland soils are often not very 
suitable for agricultural purposes. The dominant soils are podsolic; the red-
yellow podsolic soil being the most prevalent type. However, despite their 
low fertility, such soils react very positively to the addition of phosphorus 
and nitrogen (Mcintosh et al., 1982, pp.297-308). After application of 
these chemicals, the soils are very well suited for agricultural production. 
Gibson (1980, p.207) found, for comparable soils in Thailand, that 
phosphorus in particular, but sulphur, too, are the main deficiencies. For 
the Batak area in North Sumatra, Mohr (1944, p.458) mentions deficiency 
of phosphorus as the limiting factor for reaching a higher production on the 
drylands. When phosphorus is added, the agricultural production rises 
easily by about 25 %. But, as pointed out above, the application of chemical 
fertilisers that need to be purchased stresses the importance of the money 
economy. This may lead to a changed attitude to farming (cf. section 2.2) 
and, eventually, to erosion of the traditional social security mechanisms. 
In addition, peasants will try to save money by reducing the expenditure 
for fertilisers and pesticides. Consequently these chemicals are often added 
in too low quantities, causing ineffectiveness of their use and reduction of 
the yield. The ratio between the price of agricultural products and the 
amount farmers have to pay for fertilisers is often too unfavourable to 
make intensive fertilising economically profitable. 
An alternative is the use of manure. Manure is very suitable, 
because, apart from adding nutrients and minerals necessary for plant 
growth, it improves the soil texture. Moreover, manure is generally easier 
to obtain and cheaper than chemical fertilisers. However, the application 
of manure demands a great labour input. First, it takes much more time 
and energy to bring the manure to the fields and spread it. Second, as the 
farmyard manure needs to be collected, the cattle has to be kept and fed in 
enclosures. This, too, is quite a labour-intensive activity, which may take 
a family up to three hours a day. 
Except by fertilisation, dryland agricultural production may be raised 
substantially by improving the cultivation techniques. The application of 
irrigation or drainage may provide an important contribution. Terracing or 
constructing small ditches of organic materials to prevent erosion is another 
possibility. A more intensive tillage of the land, too, may be considered. 
These options, which all require a substantial labour-input, can thus only 
be effectuated in areas with a labour surplus. 
Of course possible profits very much depend on the location of the 
plot in relation to markets. If the location is favourable, the intensity of 
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cultivation will be greater than if the plot is located peripherally. Hence the 
opening up of an area by creating a good infrastructure may contribute to 
a substantial rise in value of podsolic soils. The total profit will then rise. 
Conditions that used to be marginal or even unsuitable for 
agricultural use may become suitable for such use as a result of 
developments in the cultivation techniques and increasing scientific 
knowledge. While traditional subsistence farmers may still hesitate to 
cultivate podsolic soils, recent research has shown that - apart from 
cultivation of perennial crops - the growth of annual food crops is also 
possible. "The red-yellow podsolic soils will probably for some time 
remain one of the larger challenges for agricultural research, because of the 
dominance of this soil type throughout the humid tropics" (Scholz et al., 
1983, p. 15). 
As said above, the government should be active in trying to raise the 
peasants' production by providing useful agricultural extension services. A 
lesson may be learnt from history. Some parallel developments in irrigated 
agriculture are of great importance. The role that the government played 
in increasing wetland rice cultivation was decisive in its success. National 
rice production was given political priority and, consequently, received a 
lot of attention. Without government subsidies and other help the 
programme would have failed. If this situation is compared with dryland 
farming, it has to be concluded that the prerequisites 'political support' is 
to a large degree lacking. This is one of the reasons why dryland 
cultivation only develops at a slow pace. 
The second option to increase dryland production is by shifting to another 
cropping pattern. The growth of unsuitable crops implies on the one hand 
a loss in potential economic returns for the peasants, since unsuitable crops 
will not produce high yields, whereas on the other hand it results in 
environmental deterioration. Land use in such situations is inherently un-
sustainable and, in some cases, even destructive. In addition, because the 
yields will be low, generally there will be no incentives to invest in soil 
conservation. From a productivity point of view, peasants are too often 
solely involved in subsistence farming. Since their aim is bare subsistence, 
they frequently grow crops that are badly adapted to the physical conditions 
of the environment. This particularly applies to rice. Due to a number of 
social and cultural considerations, peasants in Indonesia have a strong 
preference for cultivating rice. Certain (cash) crops may, however, be 
much more profitable. For example, perennial instead of annual crops, 
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could well give a great impetus to an improvement in the material 
wellbeing of the local peasants and the maintenance of the production 
environment. 
When soils become poorer in minerals other, less demanding, crops 
will be grown. The increasing popularity of cassava and other tuberous 
crops that is seen substantiates this. These tubers are less demanding than 
maize and upland rice. Pake shows that the gradual acceptance of cassava 
as a staple food in Central Java was the result of population growth. This 
led to an intensification of upland cultivation, which, in turn, caused the 
fertility of the soils to decline (Paite, 1989, p.71)\ Another explanation 
for shifting from upland rice to maize and, mainly, cassava is found in the 
relatively high calorific value of cassava. Its nutritional value, in contrast, 
is very low. 
From both the economic and the ecological point of view mixed gardens 
with a relatively large proportion of perennial crops should be preferred 
above the growth of only annuals. The more perennial shrubs and trees are 
grown, the better the environmental preservation. Soil fertility will be 
higher, due to the protective multi-storeyed vegetation, the capacity of the 
rooting system to retrieve nutrients and minerals from depths and, last but 
not least, to the many (annual) Leguminosae that are grown in the gardens. 
Leguminosae contribute to the improvement of the soil. "Careful research 
revealed that, apart from stabilising yields, mixed cropping also yielded 
higher than sole stands, because this technique makes an optimum use of 
environmental inputs, reduces adverse conditions in the ecosystem, and 
physically protects the soil" (Huijsman, 1986, p.47). Paite found great 
contrasts in productivity between the tegalan and the kebonan systems of 
upland farming in Central Java (cf. Palte 1989, p. 163). Mixed agroforestry 
and homegarden systems turn out to be both ecologically more stable and 
economically more favourable, in comparison to the annual crop system. 
Soil depletion tends to be heavier under annual than under perennial 
cultivation. Consequently, if the proportion of annual crops rises, the 
application of farmyard manure, perhaps supplemented by chemical 
fertilisers, will have to be higher. Nevertheless annual crop cultivation still 
prevails in vast areas of the uplands in Indonesia. Among other reasons this 
is due to the poor economic situation that most peasants live in. In line 
with their economic positions, the cultivation of annual crops, relative to 
perennial and biennial crops, differs considerably. As was shown this 
difference, which is visible even between adjacent gardens, affects both soil 
conservation and the management of the gardens. This in tum results in 
increasing income discrepancies. 
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9.2.2 Expanding the area under cultivation 
The expansion of arable land was always the first response of the peasants 
to population increase, because of the relatively simple techniques required 
(Grigg, 1976, p. 149, quoted by Paite, 1989. p.39). The expansion of 
arable land will not be a problem for as long as there is more or less 
suitable land still available. In realising profits on these soils, the farmers 
may fully compensate the low fertility of the dryland by the vastness of the 
area. Scholz (1983, p.15) calculates that on Sumatra alone 47% of the total 
area consists of (hardly used) red-yellow podsolic soils. Apart from 
intensifying the actual use of existing fields, expanding the agricultural area 
may be very necessary to include a larger number of people in agriculture. 
As a result of inadequate access to agricultural land a large part of the 
community cannot, at present, benefit from improvements in the 
agricultural sector. 
Although the access to agriculturally suitable drylands is very limited 
in some areas, in others there still seem to be large reserves. Despite the 
ecological limitations of these soils, they possess agricultural possibilities. 
The soils respond to fertiliser, so the inherent low soil fertility can be 
overcome. Neither should precipitation form a constraint for agricultural 
use. Most parts of Indonesia have more than 2000 mm. of rain per annum. 
"Apart from the lesser Sundas.. the Outer Islands do have enough water to 
support agricultural production" (Donner, 1987, p.189). 
The Indonesian Soil Research Institute in Bogor, tried to estimate the extent 
of the most important soil types of the Outer Islands over an area of 177 
million hectares (table 9.1), and, at the same time, to evaluate their 
suitability for agricultural use (table 9.2). 
Table 9.1: Estimated area of soil types on the Outer Islands* 
Soil type 
Podsolic soils of various properties 
Organosol (histosol) 
Alluvial (entosol) 
Latosol (inceptisol, oxisol) 
Others 
Total 
Area 
(x 1,000 ha.) 
105,964 
24,125 
16,589 
15,301 
15,192 
177,171 
percent 
of total 
60 
14 
9 
9 
9 
101 
* without Java/Madura and Bali 
Source: Donner, 1987 
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Table 9.2: Estimated area of land suitable for agriculture on the Outer Islands* (x 
1,000 ha.) 
Class 
Type 
Sumatra 
Kalimantan 
Sulawesi 
Irian Jaya 
Nusa Tenggara 
Maluku 
Total 
1-3 
suitable 
631 
-
1,081 
-
232 
25 
1,969 
4-6 
conditionally 
suitable 
39,293 
37,863 
7,400 
25,588 
4,750 
5,744 
120,638 
7-8 
unsuitable 
7,439 
16,137 
10,614 
16,612 
2,056 
1,706 
54,564 
total 
47,363 
54,000 
19,095 
42,200 
7,038 
7,475 
177,171 
* without Java/Madura and Bali 
Source: Donner, 1987 
The tables show that only just over 1 % of the total land, apart from Java, 
Madura and Bali, is unconditionally suitable for cultivation. Another 31% 
is unsuitable for cultivation. The remaining 68%, which corresponds to a 
surface area of roughly 120 million hectares, is characterised as being 
'conditionally suitable'. This area consists, for the major part, of red-
yellow podsolic soils and organosols. These soils are partly already in use 
for dryland cultivation and partly covered with alang-alang grass and 
forests. 
Land under forest cover is generally regarded as ecologically being too 
valuable, and is therefore not considered an alternative for expansion of the 
dryland agricultural area. However, apart from primary and secondary 
forests a large area of dryland, mainly alang-alang fields, could still be 
taken into cultivation, provided that socio-cultural and ecological 
constraints can be dealt with. Estimations of its size all vary between 8 and 
32% of the total area of Indonesia4. Given the vastness of the area and 
bearing in mind the possibilities of starting agricultural production in an 
economically viable way, it seems that the Indonesian grassland under 
alang-alang can be used as a reserve for agricultural practices, providing 
the land is properly prepared. Therefore, if a suitable technique can be 
developed to eradicate the alang-alang grass, the present area of land under 
agricultural use could easily be doubled (cf. Donner, 1987, pp.222-3). 
Several factors influence the intention of peasants to clear alang-alang 
lands. The wish to overcome poverty is the most important stimulating 
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factor. Land scarcity in combination with a high population density and the 
absence of alternative employment may force people into clearing new 
lands. However, they are sometimes kept from doing so by the existing 
socio-cultural, political and economic structures, in which the most limiting 
factors are: a lack of labour to undertake the hard work of clearing, limited 
'community feeling', landownership problems, cultural habits, absence of 
marketing facilities, reluctancy to take risks, lack of agricultural extension, 
population characteristics and government policy, in combination with the 
generally poor quality of the soil. The willingness to clear alang-alang land 
is determined by a complex combination of these factors. Therefore, if 
people want to intensify the use of alang-alang fields, among other things 
by changing them into agricultural fields, it will not be enough to 
determine the physical potential of the area. Because the clearance of 
alang-alang fields is considered to be a heavy job, suitable technologies to 
clear the land and to keep it clear need to be developed and introduced. 
There will have to be credit facilities, so that peasants can borrow a certain 
amount to start investments. It is of great importance to build up a better 
'community feeling'. Together, as a community, people can take greater 
risks and achieve more than a number of individuals. They can then also 
solve (some of) the marketing problems. Agricultural extension with regard 
to suitable crops and suitable cultivation would not be amiss. When land 
is borrowed, it is of utmost importance that certain guarantees are given 
with regard to the period of use. Compensation should be paid in case the 
contract is broken. The same regulations should be applied when cattle or 
pigs cause damage to the crops of others. 
Whether all the factors mentioned play the same role in other areas of 
Indonesia as in the Batak area, and consequently whether the same 
improvements need to be applied, is a question that can only be answered 
via additional studies, "...the socio-cultural study of people's perception of 
soils and their reasons for not using particular soils or particular soil 
treatment methods is another prerequisite for understanding the gap 
between potential and actual use and yields" (Dietz, 1989, p. 15). 
NOTES 
1. Nibbering also points to increased education and changed attitudes which will make 
a continued acceptance of the top-down approach unlikely. Since in the past the levels 
of education were still low and people did not like to do what others did not do, he 
doubts whether a top-down approach will still be a sustainable one (Nibbering, 1991, 
p. 129). 
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2. Environmental preservation needs to be emphasised in creating more favourable 
circumstances for productive, stable and sustainable agriculture. Problems related to the 
tensions between environmental and economic development are not exclusively First, 
Second or Third world problems (cf. WCED, 1987). Nevertheless, in the northern 
hemisphere such problems can be solved more easily as funds can be made available. 
This is chiefly a matter of political choice. In the southern hemisphere, in contrast, this 
choice is often not only a political one. 
3. Unfortunately it must be feared that the growth of cassava and other tuberous crops 
is not a definitive solution for the declining agricultural production. "The shift to 
cassava cultivation in such circumstances turns out to be a dead end. The way the crop 
draws heavily on the mineral reserves of the soil, in particular of potassium and 
phosphorus, will result in a further decay of fertility... In addition, the need to dig out 
the root crop fosters run-off of the topsoil through sheet erosion when the slopes are not 
carefully terraced" (Paite, 1989, p.71). 
4. It seems to be difficult to estimate the exact extent of alang-alang fields in Indonesia. 
At a symposium in 1975 in Jakarta on this subject an area of 16,000,000 hectares of 
alang-alang and 23,000,000 hectares of shrubs was named, spread all over Indonesia. 
The annual increase is about 200,000 hectares of alang-alang grass-fields and 240,000 
hectares of shrubs (Soerjani, 1980, pp.9-10). In several publications since then, 
comparable figures can be found (cf. Potter, 1987, p.255; Soewardi, Sastradipradja, 
1980, p. 157; Daroesman, 1981, p.83; Mangoendihardjo, 1980, p.47; Manan, 1980, 
p.245). Tanimoto (1981, p.11) mentions 24,000,000 hectares of alang-alang, while 
Suryatna and Mcintosh (1980, p. 135) estimate it is even more: 64,500,000 hectares. 
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Appendix 1 : Description of prevalent soils in the research area 
table l.d: Classification criteria for chemical soil properties, as used for interpretation of 
both secondary and primary soil analysis results 
very low low medium high very high 
5.1-8.5 > 8.5 
0.21-0.50 0.51-0.75 > 0.75 
41-60 > 60 
26-35 > 35 
0.8-1.0 > 1.0 
0.6-1.0 > 1.0 
11-20 > 20 
2.1-8.0 > 8.0 
31-60 > 60 
3-4 > 4 
25-40 > 40 
Sources: - CSR/FAO staff. Reconnaissance Land Resource Surveys 1:250.000. Skala 
Atlas Format Procedures, Manual 4, version 1. Bogor, 1983. 
- Pusat Penelitian Tanah, Terms of Reference Survai Kapabilitas Tanah. No: 
22/1982. Bogor, 1982. 
Organic matter 
content (% O.M) 
Total Nitrogen 
(%) 
Available FO5 
(HCl 25%) 
(mg/100g) 
Available FO5 
(Bray) (ppm) 
Available Na 
(me/100g) 
Available К 
(me/100g) 
Available Ca 
(me/100g) 
Available Mg 
(me/100g) 
Al saturation 
(%) 
Salinity 
(m mhos/cm) 
C.E.C. 
(me/100g) 
< 2.0 
< 0.1 
< 15 
< 10 
< 0.1 
< 0.1 
< 2 
< 0.4 
< 5 
< 1 
< 5 
2.0-3.5 
0.1-0.2 
15-20 
10-15 
0.1-0.3 
0.1-0.3 
2-5 
0.4-1.0 
5-20 
1-2 
5-16 
3.6-5.0 
 
21-40 
16-25 
0.4-0.7 
0.4-0.5 
6-10 
1.1-2.0 
21-30 
2-3 
17-24 
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Explanation of symbols used in table 3a. 
Suitability for each representative crop or timber is expressed under three headings: 
С = current or present suitability 
I = improvement needs for development 
Ρ = potential suitability after improvements 
C. Current or present suitability - explanation of symbols used. 
Alphanumeric symbols are used under heading 'C'. Reading from left to right the 
entries will be SI, S2, S3, or N expressing suitability orders or classes as follows: 
Class SI Highly suitable: land with no significant limitations for the sustained 
cultivation of the crop or timber species in question, or only minor limitations that 
will not significantly reduce productivity or benefits and that will not raise inputs 
above an acceptable level. 
Class S2 Moderately suitable: land with limitations which are in aggregate 
moderately severe for the sustained cultivation of the crop or timber species in 
question; the limitations will reduce productivity or benefits and increase required 
inputs. 
Class S3 Marginally suitable: land with limitations which are in aggregate are severe 
for the sustained cultivation of the crop or timber species in question and will reduce 
productivity or increase required inputs to such an extent, that this expenditure will 
only be marginally justified. 
Class N Not Suitable: land with limitations which are either permanently or 
currently too severe to allow the sustained cultivation of the crop or timber species 
in question. There where limitations are correctable with existing knowledge the costs 
involved may be beyond the resources of an individual farmer. 
Small case letters entered after S2, S3 or N identify major limitations and determine 
the suitability subclass as follows: 
t = temperature regime 
w = water regime 
r = rooting conditions 
f = nutrient retention 
η = nutrient availability 
χ = toxicity 
s = terrain 
210 
I. Improvement needs for development - explanation of symbols used. 
A combination symbol is used under heading Ί ' comprising possible 
improvements/level of input required (costs include labour) 
Possible improvements: 
I = irrigation works 
J = artificial drainage works 
К = mechanical break-up of root restricting layer 
L = liming 
M = manure/fertilizer application 
N = reclamation of saline soils 
Ρ = sawah construction 
Q = contour grass strips 
R = moderate standard bench terrace 
Τ = soil texture improvement 
S = stone picking 
Level of input required: 
Li = low input, can generally be borne by the landowner 
Mi = moderate input, can be borne by the landowner with credit facilities 
Hi = high input, requires government funding or long-term credit to the 
landowner 
A typical combination symbol entered under heading Τ could be 'M/Mi', indicating 
that the possible improvement is 'manure/fertiliser application' which would require 
a 'moderate input level'. 
If limitations cannot be corrected then improvements are not possible. This condition 
is expressed by the symbol X = no improvement possible. 
P. Potential suitability after improvements - explanation of symbols used. 
It is assumed that the implementation of improvements needed for development 
entered under heading Τ would correct the major limitations identified by subclass 
symbols entered under the heading 'C'. This would result in a potential suitability at 
least one class higher than the current or present suitability. If no improvements are 
possible then the suitability class will be unchanged. 
The same class and order symbols as described under heading 'C' are used, i.e. SI, 
S2, S3 or N. 
There are no subclass symbols used since as major limitations are assumed to have 
been corrected, or to remain unchanged if improvements are not possible. 
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Appendix 6: The area in use for suitable crops in the farming types distinguished, per Land 
Mapping Unit (in percentages of the total area of cultivated land). 
Farming Type 
Farming type A 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type В 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type С 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type D 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type E 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type F 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type G 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type H 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Land Mapping Unit 
1 2 3 4 5 6 
3 0 3 81 0 81 
81 83 81 3 83 3 
16 16 16 16 16 16 
4 1 4 93 1 93 
93 95 93 4 95 4 
3 3 3 3 3 3 
5 5 5 95 5 95 
95 95 95 5 95 5 
0 0 0 0 0 0 
57 49 56 32 49 32 
31 39 32 56 39 56 
12 12 12 12 12 12 
61 50 60 35 50 35 
34 45 35 60 45 60 
5 5 5 5 5 5 
75 55 75 25 55 25 
25 45 25 75 45 75 
0 0 0 0 0 0 
19 13 19 68 13 68 
67 74 68 19 74 19 
14 14 14 14 14 14 
23 13 23 62 13 62 
61 72 62 23 72 23 
16 16 16 16 16 16 
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Appendix 6 (continued) 
Farming Type 
Farming type J 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type I (A+B+C) 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type II (D+E+F) 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Farming type III (C+H+J) 
- Highly/moderately suitable crops 
- Marginally/not suitable crops 
- Not classified use/crops 
Source: primary data 
Land Mapping Unit 
1 2 3 4 5 6 
31 13 31 62 13 62 
62 80 62 31 80 31 
7 7 7 7 7 7 
4 1 4 89 1 89 
89 92 89 4 92 4 
7 7 7 7 7 7 
63 52 62 33 52 33 
33 44 34 62 44 62 
5 5 5 5 5 5 
24 14 23 64 14 64 
63 74 64 23 74 23 
13 13 13 13 13 13 
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Dutch summary 
WINST OF ZEKERHEID 
Besluitvorming met betrekking tot het landgebruik onder Toba 
Batak-boeren in Noord-Sumatra, Indonesië'. 
In Indonesie" is de landbouw voor het grootste deel van de bevolking de 
belangrijkste bron van inkomsten. De secundaire en de tertiaire sector 
leveren, hoewel in opkomst, nog een relatief geringe bijdrage aan het 
gemiddeld inkomen per hoofd van de bevolking en aan de nationale 
werkgelegenheid. Bovendien zijn de groeimogelijkheden van die sectoren 
geenszins onbeperkt. De welvaart zal daarom ook in de nabije toekomst 
voor een belangrijk deel van de landbouw afhankelijk blijven. 
Aan de geirrigeerde landbouw van Indonesië, vooral de natte 
rijstbouw, is altijd veel aandacht besteed. De niet-gei'rrigeerde landbouw 
heeft daarentegen beduidend minder in de belangstelling gestaan. Natte 
rijstbouw is echter slechts op een beperkte oppervlakte mogelijk. Met de 
groei van de bevolking en het aantal mensen dat in de landbouw hun 
inkomen moet verwerven, wordt men daarom gedwongen meer en meer 
uit te zien naar alternatieven. Binnen de sector van de niet-gei'rrigeerde 
(droge) landbouw bestaan nog groeimogelijkheden. 
Vanuit het oogpunt van economische produktie worden de niet-
gei'rrigeerde velden in het algemeen niet optimaal benut. Behalve door 
intensivering van de teelt kan hun productiviteit ook verhoogd worden 
door een andere, meer geschikte, gewassenkeuze. Daarnaast heeft 
Indonesië nog uitgestrekte arealen, voornamelijk alang-alang velden, die 
voor de landbouw benut kunnen worden. Donner schat dat zelfs een 
verdubbeling van het huidige landbouwareaal mogelijk is (Donner, 1987, 
p. 222-3). Hoewel de bio-fysische kenmerken van deze, overwegend 
podzolachtige, gronden niet optimaal zijn, lenen ze zich wel voor de 
verbouw van een aantal gewassen. 
Indien het droge landgebruik, althans in economische termen, niet 
optimaal is, terwijl tegelijkertijd de gemiddelde levensstandaard in ruraal 
Indonesië niet hoog is, moeten er bepaalde redenen zijn die de boeren 
ervan weerhouden om het gebruik van hun land te intensiveren of hun 
areaal bouwland uit te breiden. Uitgaande van het feit dat boeren rationele 
keuzen maken en op zijn minst een redelijke mate van welstand 
nastreven, moeten er naast de bodem- en klimaatsfactoren ook andere 
factoren zijn die de besluitvorming ten aanzien van hun produktie 
bepalen. 
236 
De individuele boer heeft niet op alle omstandigheden die van belang zijn 
voor de produktiviteit van zijn bedrijf evenveel invloed. Deels worden 
hem beperkingen opgelegd door de bio-fysische omgeving. Hij kan slechts 
kiezen uit de gewassen die min of meer geschikt zijn voor de 
mogelijkheden die de omgeving biedt. Hij is afhankelijk van de neerslag 
en de spreiding daarvan, de vruchtbaarheid van de bodem, de lengte van 
het groeiseizoen, het gevaar van ziekten etcetera. Naarmate een boer rijker 
wordt, zal hij meer mogelijkheden hebben een aantal natuurlijke 
beperkingen via investeringen op te heffen. 
Naast de bio-fysische laten zich een aantal factoren onderscheiden 
die het gevolg zijn van ontwikkelingen en beslissingen op een politiek 
hoger nivo (d.w.z. dorps-, districts-, provinciaal of zelfs nationaal nivo), 
maar die wel van grote invloed zijn op de produktiviteit van het boerenbe-
drijf. Over dergelijke factoren heeft de individuele boer evenmin effec-
tieve zeggenschap. Prijspolitiek, de werking van de markt, de aanleg van 
infrastructuur, de toegang tot kredietfaciliteiten, landbouwvoorlichting en 
speciale hulpprogramma's, maar ook toegang tot land behoren tot deze 
categorie. 
Tenslotte is er nog een categorie factoren te onderscheiden waarop 
de boer of zijn gezinsleden wel vrij veel of zelfs alle invloed kunnen 
uitoefenen. De uiteindelijke keuze van gewassen, de inzet van arbeid, het 
gebruik van (kunst)mest en pesticiden, de omgang met sociale en culturele 
contextvariabelen, de zorg voor risicospreiding en -vermijding, investe-
ringsbeleid etcetera zijn factoren uit deze categorie. 
Het is evident dat om (onderdelen van) de landbouw daadwerkelijk 
te veranderen, men invloed moet uitoefenen op de besluitvormings-
processen van de boeren. Men zal aansluiting moeten zoeken bij hun 
ideeën en oog dienen te hebben voor hun mogelijkheden. Het introduceren 
van nieuwe teelttechrüeken of het opleggen van politieke besluiten zal 
veel effectiever zijn als dit gepaard gaat met daadwerkelijke participatie 
en betrokkenheid van de lokale bevolking. 
Deze studie beoogt door bestudering van de mogelijkheden tot intensive-
ring en uitbreiding van de niet-gei'rrigeerde landbouw in het gebied van 
de Toba Bataks een bijdrage te leveren aan een vergroting van de kennis 
omtrent de mogelijkheden en beperkingen die kleine boeren hebben om 
hun levensomstandigheden te verbeteren. Hoewel de boeren in het Toba 
Batak-gebied als relatief arm beschouwd kunnen worden en zij het 
merendeel van hun inkomen uit de landbouw verkrijgen, bebouwen zij 
hun land, zowel fysisch als economisch, niet op een optimale manier. 
Bovendien liggen in hun woongebied nog grote oppervlakten niet of 
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nauwelijks gebruikt land. Daarom staat de volgende onderzoeksvraag 
centraal: wat zijn de redenen voor dit niet-optimale gebruik en, wellicht 
belangrijker, wat moet er gebeuren om de besluitvorming van de boeren 
te veranderen om de bestaande belemmeringen te overwinnen. 
In totaal telt de Toba Batak-bevolking zo'n twee miljoen mensen. In de 
loop van de recente geschiedenis verspreidden zij zich eerst over de pro-
vincie Sumatra en later ook verder over Indonesië. Het oorspronkelijke 
Toba Batak-gebied beperkt zich echter tot de streek ten zuiden en 
zuidwesten van het Tobameer in Noord-Sumatra en valt grotendeels 
samen met de grenzen van het huidige district Noord-Tapanuli. Binnen de 
provincie Noord-Sumatra behoort Noord-Tapanuli tot de armere districten. 
Het gebied vormt een hoogland-plateau met overheersend arme 
podzolgronden. Daarnaast is een groot gedeelte vanwege het reliëf niet 
voor agrarische doeleinden geschikt. Desalniettemin zijn de 700.000 daar 
nog wonende Toba Bataks voor hun levensonderhoud voornamelijk van 
de landbouw afhankelijk. De gemiddelde bevolkingsdichtheid bedraagt er 
75 inwoners per vierkante kilometer. Het gemiddelde landbouwbedrijf 
blijft qua oppervlakte ruim onder de 1 ha. Natte rijstbouw is slechts 
mogelijk op een zeer beperkt areaal. De droge landbouw heeft er wellicht 
toekomstperspectieven, maar heeft tot nu toe relatief weinig aandacht 
gekregen. Vooral de verbouw van meerjarige gewassen lijkt nog 
ontwikkelingspotentie te hebben. Behalve aan intensivering van de 
produktie valt zeker ook te denken aan uitbreiding van het bebouwde 
areaal, vooral met land dat nu bedekt is met alang-alang vegetatie. De 
Toba Bataks hebben wat dit betreft al een hele traditie. 
Om te bepalen hoe effectief de Toba Batak-boeren in het onderzoeksge-
bied, dat zich beperkt tot Toba Holbung en Humbang, hun grond 
gebruiken, is eerst een landevaluatie-studie uitgevoerd. Voor een aantal 
nu al vaak verbouwde gewassen is vastgesteld welke hun groeivereisten 
zijn en in hoeverre die in het gebied aanwezig zijn. Ook werd nagegaan 
wat de mogelijke produktiebelemmeringen zijn en of de individuele boer 
die eventueel kan opheffen. Tegelijkertijd is onderzocht wat er op de 
bedrijven geteeld wordt, en in welke oppervlakten dat gebeurt. Door het 
potentiële, bio-fysisch meest geschikte bebouwingspatroon te vergelijken 
met de feitelijke situatie ontstond er een beeld van de mate waarin de 
grond bio-fysisch optimaal gebruikt wordt. Het blijkt dat in het onder-
zoeksgebied slechts maximaal 35% van de beschikbare landbouwgrond 
wordt bebouwd met (redelijk) geschikte gewassen. Ongeveer tweederde 
van de grond is, met andere woorden, beplant met gewassen die minder 
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geschürt zijn. Economisch gezien betekent dit dat de investeringen weinig 
efficient zijn. Ecologisch houdt de situatie het gevaar in dat de landbouw 
niet duurzaam is. 
Ook andere dan bio-fysische factoren die een belangrijke invloed hebben 
op het grondgebruik liggen grotendeels buiten de controle van de afzon-
derlijke Toba Batak-boeren. De eigendomsverhoudingen, bijvoorbeeld, 
blijken van erg grote invloed te zijn op de produktiemogelijkheden. Land 
is in het Toba Batak-gebied schaars, vooral ook doordat niet minder dan 
75% van alle landbouwgrond in het bezit is van mensen die uit het gebied 
zijn weggetrokken. De achterliggende oorzaak is dat land, dat veelal reeds 
generaties aan de familie toebehoort, niet of nauwelijks wordt verkocht. 
Soms leent men het wel uit, maar dat betreft dan in het algemeen de 
slechte stukken die, zowel financieel als qua arbeidsinzet, een relatief 
grote investering vergen. Bovendien krijgt de lenende partij gewoonlijk 
geen zekerheid omtrent de periode van gebruik. Boeren die land lenen 
zullen hun investeringen daarom zoveel mogelijk beperkt houden en in het 
algemeen eenjarige gewassen (mogen) verbouwen. Het grondgebruik zal 
weinig duurzaam zijn; landconserverende maatregelen zullen immers niet 
worden genomen. Als het land niet wordt uitgeleend, wat meestal het 
geval is, blijft het braak liggen. 
Tot de categorie van moeilijk beïnvloedbare factoren behoort voorts 
het beleid van de overheid. In het algemeen beschouwen de Batak-boeren 
de rol van de overheid als te passief. Als zij al een actieve houding aan-
neemt, gebeurt dat veelal zonder dat de lokale boeren bij de besluitvor-
ming worden betrokken. De vele coöperaties (KUDs) die van 
overheidswege zijn opgezet functioneren slecht. Hun aankoopprijzen van 
rijst liggen vaak lager en hun verkoopprijzen van pesticiden en kunstmest 
vaak hoger dan die op de markt. Kredietfaciliteiten ontbreken veelal, of 
zijn vanwege de bureaucratische rompslomp en/of corruptiepraktijken niet 
toegankelijk. Ook de landbouwvoorlichting functioneert slecht, zeker voor 
wat betreft de niet-gei'rrigeerde landbouw. De overheid gaat te zeer uit 
van de gedachte dat boeren alleen kunnen leren van (theoretisch 
geschoolde) voorlichters. Hun eigen, door de jaren heen opgebouwde 
kennis wordt niet serieus genomen. Omdat effectieve voorlichting 
ontbreekt, zijn tal van boeren zelf aan het experimenteren geslagen. Met 
'vallen en opstaan' proberen zij toch een en ander te ontwikkelen. Bij de 
overheidsprogramma's die speciaal tot stand kwamen om het lot van de 
rurale bevolking te verbeteren komt de lokale bevolking nauwelijks aan 
bod. Bovendien betreft het vaak niet-geintegreerde hulppakketten. Zo gaf 
men vee zonder aanwijzingen hoe men hoogwaardig vee moet behandelen 
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en introduceerde men nieuwe gewas variëteiten zonder aanvullende 
teeltinstructie. 
Wat de factoren betreft die wél binnen de beslissingsmacht van de 
individuele boer en zijn gezin vallen, kan worden geconstateerd dat ook 
de besluitvormingsprocessen van de Toba Batak-boeren worden geken-
merkt door rationaliteit. Deze staat echter voor hen niet gelijk aan 
economische maximalisatie van de produktie. Behalve naar een hoge 
produktiviteit van hun bedrijf streven ze ook naar een zo groot mogelijke 
stabiliteit en duurzaamheid. Stabiliteit van de opbrengsten is voor boeren 
die dicht tegen het bestaansminimum leven zelfs belangrijker dan 
produktiviteit. Zij kunnen het zich immers niet permitteren om een slechts 
oogst te hebben, aangezien ze niet over reserves beschikken om klappen 
op te vangen. Ze zullen, met andere woorden, niet in de eerste plaats 
proberen hun opbrengsten te maximaliseren maar risico's trachten te 
minimaliseren. Aan duurzaamheid van de produktie kennen ze de laagste 
prioriteit toe. Vanwege dit streven naar stabiliteit en hun geringe 
mogelijkheden tot het nemen van risico's hebben de Toba Batak-boeren 
slechts een beperkte keuzevrijheid op het vlak van bedrijfsvoering. Dit 
resulteert veelal in een gewassenkeuze die afwijkt van het patroon dat, 
gezien de economische en ecologische mogelijkheden van de omgeving, 
optimaal is. 
Naast de armoedesituatie zijn nog een aantal andere factoren van 
belang. Een daarvan is de voorkeur van de Toba Batak-boer en zijn gezin 
voor bepaalde gewassen. Rijst neemt een belangrijke plaats in binnen het 
dagelijks menu en in de traditionele gebruiken. Ook de samenstelling van 
het huishouden is van groot belang, omdat zij van invloed is op de 
beschikbaarheid van arbeidskracht. Behalve door de leeftijdsopbouw 
wordt die samenstelling ook bepaald door de uitgaande migratie, een in 
het Toba Batak-gebied veelvuldig voorkomend fenomeen. De sterksten en 
slimsten trekken weg en de zwakkeren blijven achter. De positie van de 
boer in zijn sociale en culturele omgeving speelt, in combinatie met de 
bestaande waarden en normen van de Batak-maatschappij, eveneens een 
belangrijke rol. Aangezien de boer in crisisjaren voor zijn overleving min 
of meer afhankelijk is van dorpsgenoten, zal hij dienen te investeren in 
goede relaties met relevante personen in zijn directe omgeving. Dit zal hij 
onder meer doen door rechtstreeks contacten aan te gaan met mensen die 
binnen de gemeenschap een hogere status hebben en door te tonen dat hij 
een goed lid van de gemeenschap is die de bestaande tradities in ere 
houdt. 
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Vanzelfsprekend zijn alle genoemde factoren onderling verweven en 
spelen ze allemaal op elk moment een zekere rol. Hoe zwaar die rol is, 
laat zich moeilijk kwantificeren en zal ook voor elke boer verschillend 
zijn. Zeker is in elk geval dat uiteindelijk de boer en zijn familie bepalen 
wat er op het bedrijf verbouwd wordt en hoe dat gebeurt. Als in de 
toekomst geprobeerd wordt het produktiepatroon van de boeren te 
veranderen, zal men daarom meer dan voorheen met deze factoren op 
'individueel niveau' in het te voeren beleid rekening moeten houden. 
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Indonesia, whose economy depends to a large degree on the agricultural 
sector, has a scarcity of suitable irrigable lands. All over the country farmers 
are increasingly cultivating less productive drylands. This also applies to 
the Toba Batak farmers in the highlands of North Sumatra. The local 
farmers in this region are poor. Their harvests are below what one would 
expect. At a first glance, it looks as if their decision-making is not geared at 
realising the maximum profit: they do not undertake intensive cultivation, 
often they plant seemingly unsuitable crops and leave large areas fallow. 
Upon closer observation it becomes clear that their choices are restricted. 
The options open for the use of agricultural land are not only determined by 
theirbio-physical, but also by their political, geographical and socio-cultural 
environments. Individual peasants or the members of theirfamilies can only 
exert effective influence on some of those factors. As a result the emphasis 
in agricultural decision-making is not on the maximum production, but on 
the stability of the production. As yet the sustainability of their landholdings 
is hardly given priority. 
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